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Cardamoms in Coorg. or 
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The Cardamom cultivated in Coorg is the Hlettaria Carda- 
momum, and though the trade, so far as native cured fruit is con- 
cerned, ix steadily falling, still the cardamom is an important 
article to the people and is certainly the cause of much thought and 
anxiety to the Administrators of this little Province, 

. -E-wiltiiot give any botanical description of the cardamom in 
this article nor will [ refer to the other kinds which are not utilised, 
but endeavour to give an idea of the habitat of the plant.and the 
methods of enring it followed by the people, with a few remarks on 
the state of the cardamom trade. 

‘The cardamom grows best on the Western and Northern 
slopes of the ghats at an elevation of from 3,000 to 5,000 fect above 
the sea. Here the full burst of the monsoon strikes the steep sides 
of the hills and the rainfall reaches as much as 300 inches in some 

rts. It grows spéntaneously, but is one of those pectiliar plants, 
the seed of which lies dormant till induced to germinate by the 
occurrence of certain conditions. One of these is the admission of 
light. Cardamoms will only be found in the dense evergreen forest, 
and the ordinary method of inducing them to appear is to open a small 
space in the forest by felling one or two very large trees, Not 
only does this admit the light but the fall of the trees shakes the 

round and breaks the surface. So thoroughly is the necessity for 
the shaking of the ground believed in, that when a plot is selected, 
all undergrowth, small trees, &. which might interfere with or 
break the fall of the giant selected for destruction, are cleared away 
8o that the tree may descent with allits weight and momentum : and 
to intensify the effect, the tree is always felled 0 as to face down 
hill. As these plots are almost invariably situated on the steepest 
hills, the effect of the fall of one of the enormons trees go common 
in the Ghat Forests must be very grand. 

A Cardamom Estate is called a “taalé” and the ordinary 
method of onltivating a “ malé ” among: the Coorgs, is to open out 
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a certain number of these plots within the limits of the same. The 
plots are necessarily small, for only a limited amount of light is 
required and a plot too large, in addition to admitting too much light, 
would also allow of evaporation from the soil to an injurious 
extent. In the leases given for “malés” the maximum size of 
cach plot is fixed at one-sixth of an acre and atleast thirty feet of 
forest must be left between any two plots. Asa rule not more than 
two trees are felled and oftener only one, ‘The felling generally 
takes place in Febroary or March in the year and by the rains the 
young plants shoot up. ‘They require weeding at least once before 
they begin to yield, which takes place in the third year. The plant 
continues to bear for seven or eight years, the fourth and fifth and 
sixth of its age being its best. When it begins to cease bearing, 
either a new plot is selected or another tree is felled which seems 
to give a fresh start to tho plant. 

‘The position of these “malés” is generally so remote and 
inaccessible that the picking of the crop is undoubtedly no easy 
task. In fuet, the Coorgs lose 2 large proportion of the crop, for the 
fruit begins to pen as early as July, isle they never attempt to 
pick before well into September. The tremendous rainfall not 
only, in itself, deters them from ponetrating the hills, hut renders 
the numerous streams and torrents impassable, Indeed, on the 
exposed slopes of the Chats, life would scarcely be liveable in the _. 
height of the monsoon. As it is, the leeches in these forests 
throughout the autumn and cold woather months must be seen to 
be appreciated, and in addition to these drawbacks, the steepness of 
the hills is such that walking is difficult, When climbing about 
these “ malés” one can quite comprehend the feelings of a fly 
walking up the side of a house. 

Tho cardamoms aro picked and sun-dried. If the malé is far 
from the village, the drying takes placo on the spot, otherwise the 
capsules are taken home. ° Four days sunning is sufficient, care bein, 
taken that they do not get wet and that they are not over exposed, 
as this latter would cause the capsules to burst. But beyond this 
opon air drying, no further curing takes place. ‘The fruit stalks aro 
rabbed or picked off. In this part of the process, it is wonderful 
the number of capsules a practised hand will clean in any given 
time. The capsules are then assorted according to size and colour 


und ‘stored away fill dis of. But a better system of both 
cultivation and cnting been introduced into Coorg by an 
Boglish planter in the ghats. I am much indebted to” Mr. 
Finl 


inlayson for his having put at my disposal the necessary informa- 
tion concerning his treatment of cardamoms. In the first place, 
the cardamom plant is faised from soed in a nursery and the plants 
are put out in a compact plantation, instead of being allowed to 
grow spontaneously in scattered clearings. The first step is to 
repare the area which is to he made into a cardamom plantation, 
Tie is done by thinning the shade. The amount of thinning can 

~~ only be determined on the spot and is guided by experience. The 
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aspect chosen is generally North or North West and the most 
favourable places are the moist hollows and ravines. The under 
growth is cleared, and planting is done in June and July, from 
nursery plants raised from seed, supplemented by bulbs from old 
stools, Mr. Finlayson prefers the Latter as growing better. The 
plants aro put out at 7 foot hy 7 feot, not deep in the soil. The 
plants are put into shallow pits which have been filled with surface 
mould, the soil is pressed round the half exposed bulb and the 
plant tied toa stake. 

These Cardamoms yield a small crop the third year after 
being put out and they do not come into full bearing until the fifth 
year, thus there is no advantage in time in this method of cultiva- 
tion. The yield then is about half'a seer to each plant. Thus an 
acre would give about 475 seers, or say, 950 pounds ; under half a 
ton. The picking lasts from July to January, September and 
December being the busiest months, The first crop always yields 
the largest fruit. 

Before preceeding to give Mr. Finlayson’s method of curing, I 
will venture on a comparison of the advantages resulting from the 
two systems of cultivation, the native one by means of isolated 
and scattered openings in the forest, and the English one of a 
regular plantation, ‘Ks to the former, the only advantage that can 
be claimed, and I am not certain that the claim should be allowed— 
is that it does less harm to the forest which, as the Ghaut Forests 
should be presorved for climatic reasons, is a very important point. 
Mr. Dickinson, whose knowledge of the conditions of cardamom 
cultivation owing to his personal inspection of the malés and ghaut 
forests is unique, ‘js in favour of the native. method on the ground of. 
Jess damage heing done to the forest. He argues that the pa 
clearing of the high forest over a comparatively large area accom- 
panied by the removal of the undergrowth, tends to set up scouring 
and that the soil will be all washed away. But the drawback to the 
native aystem is the difficulty of supervising the work and of 
enforcing the rules as to the size of the plots and the width of the 
helt of {orest to be left between each plot, and though it is in the 
interest of the malé holder not to open the forest to too great an 
extent, it isaquestion whether, with the low prices raling in the 
cardamom market, the urgent necessity of raising a large crop will 
not, and does not, tempt malé holders into over-felling, leaving the 
future to look after itself, Where a forest has been over-felled under 
the native system, the damage is practically irreparable. It is with 
very great dffidence that 1 differ from one so well up in the subject 
as Mr, Dickinson, but I have seen both systems of cultivation und 
taking all the conditions obtaining, I am decidedly in favour of the 
English method of cultivation, as it is more easily and effectually 
supervised, it concentrates the damage done into a smaller aroa, 
the crop is more easily and more cheaply picked and the whole 
working of the estate more in accordance with science. 
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Mr. Finlayson dries the capsules partly by exposure to the 
sun and partly by artifical bent. ‘The former js the better method, 
but, owing to the uncertainty of the weather, the latter, in the end, 
pays better. The cardamoms are bleached by exposing them to 
the dew for a couple of nights and then fumigating thew with 
sulphur, Mr. Finlayson is naturally somewhat reticent as to the 
process his cardamoms pase through, for the supply is large and the 
market restricted and the competition from Ceylon, Travancore and 
Mysore is keen. Before picking, the capsules are carefully sorted 
and clipped. Iam unable to give the cost of cultivating, picking 
and curing the cardamom under this system. It is finally packed in 
boxes and sent to the market, 

The price of cardamoms has been steadily diminishing of Inte 
years, Rs. 14, to perhaps ‘in a few instances ’ Rs. 18, per maund 
of 28 Ibs,, is the average selling price of native-oured cardamoms, 
The English cured self from Rs. 1-8-0 to Rs. 2-4-0 per Tbh, The 
system in force in the days of the Coorg Rajas as regards the 

isposal of eardamoms was that the whole crop was handed in to 
the Government, who paidithe cultivators a fixed price per maund and 
sold the crop for itself. ‘The price paid was from Rs. 12 to ts, 20, 
per maund, This was continued after the annextion of Coorg until 
1846, when the malés were put up to auction and they are_now 
leased, tenders being invited for a certain period of years. There 
is another class of malé in Coorg the Jama malé—the holders of which 
have a right to the produce on payment of rent which is assessed 
on the estimated yield. 

The prospects of the native cardamom cultivators are ex~ 
tremely shor . Owing to several ennses, the caltivators have 
been having a bad time of it lately. Falling prices, the enfranchise- 
ment of their slaves which necessitates payment of Iubour, and bad 
seasons, have all combined to render it impossible for many of the 
lessees to pay the rent they covenanted to six years ago. So bad 
has been their coniition that the Local Government has had to 
allow a large number to resign and the condition attached to the 
acceptance of the resignation viz., the payment of all arrears, has 
heen fount difficult to enforce. 

It is a matter of extreme regret that a comparatively large 
number of families should lose their principal means of livelihood, 
but it is useless for the State to endeavour to oppose the laws of 
economics. Want of capital prevents these small malé holders 
from cultivating and curing their cardamoms ina paying way, 
The outturn is so poor in duality that it necessarily fetches a very 
low price when thé beautifully cured capsule of the English grower 
is competing with if, and the problem will soon work itself out 
with this result, that the producers of native cured cardamoms will 
hecome fewer and fewer, until the produce they put on the market 
only suffices for the demand. Bor, strange to say, despite its 
inferior value and condition, there is still a demand for this kind 
and always will be, as long as there are people who, though desirous 
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of purchasing, can only afford to pay low prices and must therefore, 
perforce, put up with an inferior article. The slow extinetion of 
the malé holder is a serious loss to the Forest Revenue, but, I fear, 
go he must, and the Department mast look round for’ some fresh 
source of revenue to make up the deficit. 


G. H. FOSTER, 


ON CERTAIN EXPERIMENTS 
MADE INTHE . 


Forest Nursery at Bellefontaine (near Nancy.) 


by E. BARTET, Inspectewn Adjoint des Foréts. 


The facts set forth in the following notes are the results of 
experiments carried out in the Bellefontaine Nursery on tho 
rising of plants for forest planting. The nursery which was 
established in 1863 in the Forét de Haye, nearly four milos from 
Nancy, and whose situation is defective from several points 
of view, constitutes one of the experimental stations attached to the 
Nancy Forest School. 

‘Whether the observations which I have collected contain any- 
thing new and hitherto unpublished, and whether tho reader will 
find in them anything other than the confirmation of facts already 
made known, I do not venture to affirm, so considerable are the 
numbers of works carried out in France and elsewhere on the 
subjects heroin dealt with. 


(D. Ox tun vse oF saWOUST AND PRAT FOR COVERING 
SMALL SEEDS, 


At Bellefontaine, for covering small seeds, a mixture of mould 
leaves, well decayed manure and sifted earth, bas for a long time 
been used. ‘The preparation of such a compost is costly, the use 
of it has also other inconyeniences, for when a period of drought 
follows after prolonged rain, it gots hard and forms a crust liable 
to interfera with the growth of small plants. 

‘These considerations led me io try whether, for covering the 
seods in question, sawdust and peat could not be used, these being 
two substances often obtainable in abundance and at a low price in 
the neighbourhood of forest land. 

The first experiment to this end was made in April 1887 :— 
six trenches each 30 feet long being sown with Spruce Fir. The 
following were compared :— 


1. Sawdust of Poplar, alone, 


2. Peat alone. 
3, A mixture of one part Poplar sawdust and one part 
mould. 
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4, A mixture of peat and leaf mould, in equal quantities, 

5. A mixture of peat and sawdust, also in equal 
antities. . 

6. The usual compost consisting of one fourth part leat 
mould, one fourth decayed manure and one half well 
sifted mould. 


Before using the sawdust, it was carefully saturated with 
water. 

The results were quite as satisfactory im Nos. 1 and 2 as in the 
other lines and that as much so during the period of germination, 
as during the rest of the season of vegetation, It was even 
noticed that under nothing but sawdust, the seedlings of Spruce 
made their appearance earlier and more completely than anywhere 
else. 


In the spring of 1888, another trial was made of the compara- 
tive effects on Spruce seed of sawdust alone and of the compost 
above mentioned, No. 6. The adyantage was again on the side of 
the sawdust, although this hud not been specially watered bofore 
using, it having been simply exposed to the rain for six months. 

Finally, in the same year, 1888, the best and most conclusive 
results wero furnished by a trial made on Spruce seed of very fine 
sawdust, not made from species such as Poplar, but from Oak, 
spite of its heing watered every two days, the warking af tha tannin 
into the soil in no way retarded either the germination of the seeds 
or the subsequent growth of the living plants. 

It is therefore almost certain that sawdust derived from 
almost any species whatever might be employed in this way, pro- 
vided that it is well saturated with water at the time of its being 


ased. 
‘When the sowings are made in lines, rathor less than a pint of 
dry sawdust is required for a foot of trench. 


(2). ON sowing Oak smuD IN AUTUMN. 


The following process which is both simple and economical, 
has been entirely ‘successful each time I have tried it, ‘The sowing 
is made immediately after the natural fall of the acorns, 

To preserve these from the attacks of rodents, they are coated 
with redlead by shaking them up in a bag or basket ‘of this after 
wetting them. 

After the acorns, well covered with this protective coat, have 
been dried, they are sown in trenches 1¢ lo 2 inches deep, about 
an inch of sawdust (wet or dry) well pressed down, being first 

laced over them and then about an inch of earth over that 
forming a slight mound. Thns protected, the acorns suffer nothin, 
from the cold and the young plants appear at the beginning o 
June with the greatest regularity, 
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(8). ADVANTAGES OF SOWING BIRCH SHED IN AUTUMN. 


« It is well-known that many authors recommend sowing Bireh 

in Suturm immediately after the ripening of the seed, in order to 

event its losing its power of germination. The experiment. shows 

Low thoroughly this advieo was justifed for the sutumn sowing 
gave ten times as many plants as the epring sawings. 


(4). Dasrruction oF MOLE CRICKETS. 


Ever since I have had charge of the Bellefontaine Nursery, I 
have had to deal with a formidable invasion of mole-crickets which 
has given me the opportunity of experimenting on the various 
methods recommended by experts for the destruction of those poste, 

With the exception of hinting for their nests and for the holes 
inwhich they take refuge, the only method which has been successful 
is that which consists in placing smal] pots with smooth and almost 
vertical sides, in the earth, in such a manner that the insects may 
fall into them in the course of their noctnnral ramblings. 

To place these traps along all the galleries would be practically 
impossible when one has to deal with thousands of these enemies. 
To such a case it is found best to proceed as follows. 

The parts most infested should be enclosed with boards 

laced edgewise and buried 1} inches in the soil, about 1 inch of 

ir width remaining above ground, When the area thus enclosed 
is more than 120 square yards, it should be divided into compart- 
ments by a number of Loards similarly disposed to those al 
mentioned, 

It is then all along the sides of these boards inside and out that 
the pots are placed at 15 to 20 ft. distance one from the other 
taking care that the edgo of each pot is a little below the level of 
the soil and that it touches the board very exactly, 

In constructing their galleries the mole-crickets run_ against 
tho planks and turn aside slong these until they fall into the traps 
luid for them aud from which they can be collected every morning, 

‘The pots of the shape of an ordinary plant pot are the best, 
they only need to he about 6 inches deep and about the same width 
at the top, the hottom having a diameter of about half that. The 
hole to receive these can he conveniently’ made with a piece of 
wood previously prepared to the required shapo and size. 

Ii is perhaps superfluous to add that if ordinary plant pots are 
ated, tho bolo at the bottom mast. be plaggad up with something 
sufficiently hard to prevent the insects getting through, 

‘Pots with thick rims shoald mot be ased, as with these tho edge 
of the pot cannot he placed oxactly against the plank. 

Finally tho pots must be kept free from earth, leaves and 
rubbish or the insects may oacape. 


(5). TRIALS OF CHEMICAL MANURES. 
+++ The results were not conclusive. 
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(6). TREATMENT oF THH RED DISEASE IN PINE LEAVES, 


At the commencement of the year 1888, I published, togegher 
with Doctor Paul Vuillemin, the resnlt of experiments shawing the 
cHicacy of copper compounds. for. preserving the Scotch “Pine 

inst the “red” disease which is due to the attacks of the fangus 
isterium Pinastri, (Schral.) which affects exclusively the leaves 
of the year. 

In these first experiments of 1886 and 1887 I restricted myself 
to the Seotch Pine, and the Bordeanx mixture used in these 
experiments contained according to the primitive formula of 
M. Millardet, 16 pounds of sulphate of copper, 32 pounds of lime 
and abont 3 tbs, of ismglass to about 22 gallons of water. This 
pee ‘was applied to the plants like whitewash, twice a year, with 

room or brash, 

‘On continuing the study of this question, I ascertained that at 
Bellefontaine the Black Austrian Pine was affected almost in the 
same degree as the Scotch Pino and that the seedlings of these 
specie ‘wore linble to be attacked and killed by the fungus within 

year of their germination. I also made fresh trials to compare 
different copper compounds and different modes of employing them 
also varying the number of applications per annum, 

These trials, of which the details cannot be enumerated hero, 
led me to the following conclusions. 

1. Of tho various formule of Bordeaux mixture capable of 
being utilized, the two following gave the most satisfactory results. 


Sulphate of Copper he 
No. ime 


Tsinglass 
Sulphate of Copper 
No. IL2 Lime 


Teinglass ee we 

Both the above are quantities per 22 gallons of water, For 
saulu No. 1, should be used for the first or two first applications 
mado at the begiming ofthe season of vegetation, when the youn 
needles are still young and might suffer from a too conceritrat 
wash of the sulphate, Formula No. 1Ishould beused in subsequent 
applications. 

In raising the quantity of sulphate of copper to 16 Iba, 
without increasing the amonnt of lime, I noticed that the leaves 
were burnt. 

2. Burgundy mixture (salphate of copper, and carbonato of 
of soda 24 Ibs. of each to every 22 gullony of water) I found less 
efficacious than the Bordeaux Mixture, probably on account of the 
smaller proportion of sulphate used. 

3. Copper sulphosteatite (made by mixing powdered tale, 
sulphate of copper and water) much used by vine growers in the 
South of France to prevent mildew, gave but poor results in spite of 
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washings made every 15 days. The smooth leaves of the Pina are 
not able to retain ‘this powder long in the wet climate of Belle- 
fongaine. 

4, The Bordeaux mixture cas he applied either like white: 
wash with a brush or by means of a sprinkler such as is used for 
the treatment of mildew in the South, What is important is that 
each leaf should receive a wash of the mixture, 

‘The use of a sprinkler is the more economical mode, 

5. {n dealing with either Scotch Pine or Austrian Pine, 
treatment with a view to the prevention of the red disease shonld 
be begun while the plants are yet in their first year of growth 
and must be continued co long as they remain in the nursery, 

For seedlings under one year old, the Brst application’ of the 
mixture is made a few days after the appearance of the plants ubove 

round ; for thase af one year old or more it is better to wait till 
fife mew needles have attafned about 4 of their length. The other 
applications are made at intervals of three weeks or a month ; they 
shoul be more frequent at the beginning of the season of vegeti- 
tion than in the middle of sommer ; exceptionally abundant. tain 
may also render more frequent applientions necessary. 

At Bellefontaine, where this disease has provailed for some time 
and has exceptionally favourable conditions for its propagation, 3 
or even 4 applications should be made every yeur, whem the latter 
part of the spring and the beginning of the simmer are wet. 


(2). Sxap oF THE Warxours Prin, 


fa ssstssneeees Weymtonth Pine seed should not 
be sown in a Nursery without first prtting it through « process of 
preparation by some method or other of stratification” This is 
excellent advice and I think with M. Pierret (the anthor of the 
above) that the practice of stratification would be of great advant- 
age for many other species as well, both broul-leavet species and 
conifers, and more particulurly for the larch and beech, : 

So far as concerns ‘the ‘Weymouth Ping, each time I havo sown 
it, after simply having submitted the seod to immersion in water, 
the results hive been unsatisfactory, even with a previous immer- 
sion of 15 days, the soil also being irrigated. Under such condi- 
tions, sowing the seed at the end of April or commencement of 
May, T have always noticed the following peculiarities. 

Germination took place slowly, commenced before the middle 
of June, and continued until August, the crop of seedlings being 
anything but abundant ; the seed is thus exposed for some time ta 
the attacks of rodents and birds. Moreover, whatever precautions 
are faken, several of the young plants are destroyed as they appear, 
either by birds or yb the’ heat, whereas those that come ap latest 
succumb to the cold of winter, Finally, only about 17 plants 
remain per square yard of ground sown. As compared with 
this, last year I obtained a most successful result by means of 
stratification carried out as follows. 
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In order to avoid any chance of mould later on, the seeds wore 
first pluced in a solution of sulphate of copper (8 per cent concentra~ 
tion) for 24 hours, then on the 12th of March, the seeds were spread 
inabed 4 inch thick between two layers of wood sawdust 
well wetted, each layer being 1 to 14 inches thick, 

The box containing the whole was then pluced in a room 
dimly lighted and not warmed, care being taken to maintain the 
moisture of the sawdust by oceasional light waterings. 

On the 1th May, ‘vz. two months later, the first signs of 
germination appeared. "The seed was then separated from the 
sawdust and sown in trenches, In less than 15 days the young 

Jlunts came up in masses in as great abundance as is the ease with 
cotch or Austrian Pine, 


(8). Provtianiry or Ex Seep. 


It is well-known that when Elm seed is sown immediately 
after its disseminution (May or Jane), the young plants appear 
after some days, To obtain the best results, the seed has, however 
to be covered but lightly. 

Tf, on the contrary, the seed is covered witha layer of 24 to 
24 inches of earth, as I covered it in an experiment. made in 
1690, but few plants appear in the same year, the majority of the 
seedlings coming up in the spring of the year following the sowing. 
Moreover, the total number of plants obtained is less than that 
furnished by the method of covering lightly. 

‘Perhaps the above may be of use in atriving at some practical 
method of preserving Elm ‘seed, 


(8). Corrine BACK oF BADLY aRowN OAK PLANTS, 


The Oak plants referred to here wore taken out of the Nursery 
at Bellefontaine when one year old and replanted in a temporai 
nursery in the Forét de Haye where, during the two following 
‘years (1885 und 1886). they were so seriously damaged by spring 
frosts that the stems of many of them practically did not dovelop 
at all, 

Towards the end of April 1887 it was considered necessary to 
transfer them to another temporary nursery less exposed to frost 
that the first. 

The smallest and most badly grown of the plants (many of 
which were barely 8 inches high) were cut back level with’ the 
ground immediately ufter transplanting, while the larger ones, 
measuring 8 to 10 inches were transplanted and loft just as they 
were, 

‘Two years later the shoots of those which has heen eut back 
constituted a group as vigorous and of as favourable an appearance 
as the others. It was even among them that the largest plants 
were to be found. 

The result of the cutting back was therefore excellent, Is 
must always, however, be remembered that if this operation it 
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{ntended to re-establish equality in the size or more correctly in the 
height, of the stems, it is not capuble of producing the same effect 
ingthe weight of the plants... This is shown by the following figures 
furnished by two groups of eight oaks thoroughly representative 
of the iwo lots compared. 

Fanta which Plante not 
were cut back, ont back. 
Average height of stem above collum ... 21 in, 2. in. 

Average weight of an air-dried plant 
(stem and root) a bom 1 on 
This difference in the weight of the plants arises from the root 
system as well as the arial organs, for plants which were not. eut 
back were manifesty more thick ‘set, better branched and better 
provided with roats than those which had heen cut. over. 


(Translated and abridged by A. F. G.) 


Nore.—It ia perhaps hardly necessary to remark that the inferiority of the 
root aystem of the plants of the first lot should not be attributed to the operation 
of cutting back, for not only did this inferiority exist at the time of the opera- 
tion but it was much more pronounced then, than atthe time of the weighing 
above referred to, 


The Cutch tree in Upper Burma. 


At present the only protection afforded to Catch is (i) it may 
not be felled for sale or use as fuel! (i) no eutch trees under 
three feet in girth may be cut for cutch boiling. With these two 
exceptions, Cutch trees may be cut wholesale for’ sule or use as 
house posts, cari-axles, de. 

“This hard-and-fast sort of girth restriction is not capable of prac- 
tical application. Right in the centre of Burma, from the north of 
the Magwe, Minbu and Pyinmana districts up to the north of iho 
Mandalay district, there is'a ‘dry zone? embracing the eastern parts 
of Minbu, and Pakokku, the South of Sagaing and Mandalay, the 
western parts of Kyaukse, and the whole of Yamethin, Meiktila 
and Myingyan. With this dry zone there are hardly’ any true 
forests, as we are accustomed to find them in the moister parts of 
Burma, Where not under cultivation, the soil is covered with an 

en scrub jungle in which many species of Acacia are noticeable, 
Hen with the isolated positions of the stems and the consequent 
fall development of crowns, with full enjoyment of light and air, the 
rate of growth and the development of and quality of the cutch- 
producing heart wood are both inferior to that in the moister tracts 
‘of South Pyinmana, southern Magwe, and western Minbu. In 
the district townships of these dry-zone districts, or where the soil 
ignot good, itis more than questionableif the Cutch ever attains any- 
thing like the large girth which would make the fixing of a three 


feet girth u reasonable minimum below which the felling of greeu 
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trees should he prohibited. From observation it bas been noticed 
that in many tracts the trees dry and die without reaching that 
girth. In fact itis open to considerable doubt if the euteh generally 
occurring there may not be another species than the trae Acacia 


Catechu, 


a view which is corroborated to a certain extent by Kurz, 


at page 422, Volume 1, of his “ Forest Flora of British Burma.” 
‘With a view to establish comparisons as to rate of growth of 
catch, the following data have recently been collected :— 


District, | Character of | Quality of wood, ER 
‘Forest, aa)52 
Be 3 
Dry Zone. 
Yamethen... | Dry open forest |fighter than Pyinmanal 8 |0' 94" 12" 
” Ditto | 15 [O103"| 075" 
i: Ditto , iy 
4», Ditto 
Meiktila .. | Sorab’jungie|Medium in colour 
much cut over| Light in colour 
for Ry. fuel in Ditto 
1887 Ditto 
” Medium in colour 
, Intermediate zone 
Meiktila ...|Sorub jungle|Light in colour, | 1519) 
near bage of bills 19(7), 
‘on good soil ,. | Rings very indistinct, 
Mamethen.,, | Mixed fareat,|Rasembling apooi-| 18 13/71 ...| 2 8° 
verging on] mens from Sout 
‘moist 2008 ‘Pyinmana, 
‘Moist zone. 
Pyiomana... Lighter than specimen} 7 
i‘ fon Minbo | 8 
7 
9 
Ditto n 
Ditto 12 [8 3")8°| 3° 2” 
9 [3 4|oy"| 4a 
Savannah forest.) Ditto 9 rat) | oy 
9 |28"| 3 6 
n [3x2")...| 3a” 
‘Minbu . | Not stated . | Heart wood dark, al-} 11(1)/2" 7 *) 64” 
most chocolate col-| 14(1)| 3 24’} 8” 


oured and full of} 
“ugy?” Annual rings| 
very indefinite 


ee a en 
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« Imperfect and incomplete as these hastily collected data are, 
they show that, on the whole, growth in the moister tracts is 
considerably quicker than in the dry zone, and that the heartwood 
in the former appears richer in cutch than in the latter, In the 
former, a girth of 8 feet is attained after about 10 to 12 years with 
a diameter of about 8 inches of heartwood. 

The Pyinmana specimens shew somewhat quicker growth but 
notsuchrich heartwood or abundance of ¢ u-gyi ’ (eutch cells) as those 
from Minbu. This is probably due to the fact that the taungya 
system of cultivation is more generally preserved in the former, and 
that the bulk of the existing supplies of the timber is obtained 
from coppice shoots, Catch is decidedly tight-oving, and when 
coppice shoots get the full enjoyment of light, air and’ sunshine in 
ponads (old clearings) they grow with great rapidity ; seed too 
then gets a chance of germinating on the clearance ‘of the over= 
ehadowing canopy. 

This fact of the exiting supply of cutch wood being located in 
tracts where taungya cultivation is general in the Pyinmana and 
Yamithen districts, would point to the advisability of reserving 
cutch tracts. This, however, the Deputy Commissioner does not 
approve of, as the land is all practically of culturable quality, in 
proximity to the railway line, and likely to be required for per- 
manent agricultural occupation at no very distant date, Byven the 
Forest officer writes that he sees “little possibility of having 
the greater part included within reserved forests,” In the Pyinmana 
and Yaméthen Districts there are from 30 to 36 thagyiships (revenua 
circles) in which cutch tracts occur, and if it were only possible to 
open 8 of these each year for cutch boiling and tanngya. cultiva 
tion simultaneously, go as to work with a 10-12 years’ rotation, we 
shonld always becertain of a good supply of eutch. The trees coppices 
up to 8 feet girth, althongh it is questionable if they can reproduce 
themselves from the stool beyond that age, and seed is shed from 
about the 5th to the 6th year. As, however, the villages, whose in 
habitants adopt taungya cultivation partly, are permanent. no such 
system can be introduged, At prosont, thousands of saplings and 
young trees are killed yoar after year by the firing of the yas evon 
when the cutch is not felled along with'the rest of the jungle at the 
time of clearing. 

On the Magwé side, the cutch tracts have been overworked to 
such an extent, that all cuteh boiling bas this year been stopped to 
allow the localities to recover themselves. On the Pyinmana and 
Yaméthen side, the tracts have also been much overworked during 
the last three or four years, butin order to alleviate the distress that 
is certainly wide-spread among the forest classes this year, this over- 
working is being continued (within certain limits) this year also,— 
only however for the benefit of actual residents. Recent valuation 
surveys in the Pyinmana district shew only the following stock :— 
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Vatvaniow SuRvats, No. ov ooroH taxes. on 


No. | Area counted out | 3’ in girth | Under 3’ i. 
held. in Acres, and sbove, | girth. | Total. | Per Acre, 


45 1,814 146 6977 | 6123{ 3°87 


A great deal of the cutch produced in the Meiktila and 
Mandalay districts is ‘sha byaw’ (soft cutch) and not ‘ sha-ma ’ 
(firm cutch) It is sont to Rangoon, consigned to Chinese firms, in its 
semi-viscous condition, looking like thickened crade earth oil, and 
there re-hoiled along with other hard cutch—or probably with 
than (Terminalia Oliveri) bark, or bark extracts if the truth 
were known. 

The following data relative to the outturn of cutch have been 
collected for me by Mr. Copeland, D.C. F., Pyinmana :— 

1. A prepared log, i.e. freed from hark and sapwood, of 
8'3" x 1'104" yielded chips filling 8} chatties tightly packed. 

2, Twenty chatties of cutch chips, decocted twice, as usual, 
yielded in 24 houre 5 viss 70 tolas of viscid entch, of quality below 
medium ond selling in Pyinmana at Rs. 82 per 100 vis, 

8. Transport of cuich from camp to Pyinmana is from 8 annas 
to Rs. 1 per 100 visa. 

4, The pe aration of thecutch log took 1 man fan hour, and 
the chipping 3} hours. It is considered a fair day’s work for a 
man to prepare and chip enough wood to keep one cauldron going, 
His wages muy be reckoned at 8 annas per diem. 

5... The cost of delivering in camp 100 logs similar to that in 
No. 1, is Rs. 15, 

6 Additional help is reqaired for tendiug the cauldron, 
generally the wifo of the chipper, who may be reckoned at 4 annas 

jer diem, 
Be Dedetlone from the above data are :— 

1, Each cauldron uses up 5°34 cub. ft. (true measurement in 
short sections) of heartwood per diom and produces 5-70 viss of 
cu 


2. The cost of production of 5:70 vias of catch is -— 


Delivering timber « Re 0 6 0 
Chipping heartwood » 080 
Tending cauldron. on 0 4 0 
Packingiin cases of baskets oy O10 

Total Rs, 1 38 0 


8, The market value of the 5:70 viss of outch at Pyinmana, 
at Rs 32 per 100 viss, but deducting Rs. 1 for transport from camp, 
is Re, 57x 314+100— Rs, 1-12-3. 
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* 4. The nett profit per diem after allowing wages to the 
worker, his wife, &ot, amount to Re, 0-8-8, or Ra. 150-6 per month 
of 26 working days. 

* 5, The amount of cutch timber consumed in a year of 200 
working days would be 5°34 cub. ft, x 200=21°36 tons of heart- 
wood or of growing timber =50 tons probably. In a your of 270 
days, 5°34 cub. ft. x 270= 28-84 tons of heartwood or of growing 
timber =66 tons probably. Under the ciroumstances described, it 
seems the best thing that Catechu should be declared wretorved tree, 
and that licenses for the preparation of cutch should be issued 
subject to the following conditions :— 


(i) No license to be issued for more than one cauldron, 
and no individual to obtain more than one license. 

(Gi) Licenses only to be issued to villagers resident in the 
township where the cutch boiling is to take place. 

(iii) No license to be issued to any one who has a licenso 
for the preparation of bark extracts. 

(iv) License feo to be Rs 5 p.m. prepaid monthly, 

(v) No green catechu trees to be cut less than 3 ft.in girth at 
breast height, except in such districts, and only in such 
townships of said districts, as may be sanctioned from 
time to time by the Conservator of Forests, 

(vi) Contravention of rules at any camp to involve forfei- 
ture of all the cutch boiling licenses at said camp. 


Hitherto, ina great many instances, licenses have been taken 
out by men from lower Burma who simply employed the coolies on 
job work paying them abont Rs. 4 por 100 viss of cutch and giving 
them food-supplies during time of cutch production, For this 
reason a monthly prepayment fee is proposed, instead of a Iump 
sum, thereby probably enabling the villagers to have licenses in- 
dependently of brokers and middlemen. 


N. 


A Japanese Timber Slide. 


‘When in Scotland in 1884, I visited the Edinburgh Forestry 
exhibition and among the many interesting exhibits from Japan, 
noticed a model of a timber slide, a few motes on which may not be 
uninteresting even 0 late as now. 
wall, against which the timber strikes violently on turning and is 
prevented from moving ont of the proper course. In this way 
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Tho model showed the way in which timber is transported out 
of deep mountain forests. When the trees of the genus Pinus are 
felled and dressed into baulks they are collected is one common 
place, which is called * Seridashi.’ “From this place they are tasbe 
transported out by means of an elevated floor known ‘as ‘Sade. 
This is constructed by the side of a declivity where the transport 
becomes very diffieuld on account of the road being very narrow 
and uneven. In the first place, a kind of gate is built ‘with two 
large pieces of timber which cross each other at the top and against 
this gate timbers are inclined forming a sort of fence called ‘Tome’ 
meaning “ timber obstructor.” One day this gate is closed to collect 
timbers and on the next it is opened to send them to the Sade, so 
that the gate is shut and opened on alternate days. Just outside 
the Tome or gute, timbers are horizontally arrangod for 6or 8 yards, 
called ‘shura” and this is continued as far as the Sade proper. 
For the construction of the ‘Sade’ a support called ‘Toriidai” is 
first built of two pillars to. which a horizontal beam ealled ‘ Udegi? 
2 to 4 yards long is fastened. Such supports are built at the dis 
tance of’ 6 to 8 yards from one another, their heights being altered 
to form the desired inclination, Then along piece of wood called 
‘Sao’ is stretched from one Unegi of one support to that of 
another on both its sides and the distance between two Sno 
is about five feet, Across the Sao trough shaped timbers 
called ‘Tonkase” are fastened; and parallel with them, beams of 
Uhree lo four inches diameler are arranged at the distance of one 
foot from each other, These latter are called ‘ Yorai’ and twigs 
of ‘Hinoki’? (Thuya dolabrata) ave woven across them, the ends of 
the twigs always projecting below, so as to leave the upper surface 
smooth, These are then firmly fastened by timbers fet on both 
sides called ‘ Kategi.” ‘The spaca between two Kategi is about three 
feet, and this forms a floor on which the timbor slides down, Such 
an arrangement is known as ‘Lamba Sade.’ There is another 
called ‘Nora Sade’ in which the sliding surface consists of 
*Sawara’ (‘Thuya pisifera) boards one foot tour inches broad and 
4 feet five inches thick instead of net-work. In both cases Kateji 
and Tonkase are supportal by pillars to make than firm. ¢Tamba’ 
Sade is constructed at those places where the inclination is not very 

reat, while the ‘Nora’ is better fitted for greater inclinations, 
For bending tho course of the sliding oor, an arrangement known, 
as ‘Usu’ is provided, This consists of a sort of elastic wall built 
of the bark of the Thuya dolubrata at some distance from the Sade 
and in front of this wall a pale inclined at an angle of about 45 
called ‘Suribo’ is provided. Now a piece of timber on coming to 
the extremity of the sliding floor dashes against the wall or usu, but 
one of its ends rests on the inclined pole or Suribo, so that this end 
immediately slides down the pole and enters on a second floor. There 
is another inclined pole called oshinchibo* by the side of the 


a” A JAPNNESE TOMER SLIDR. Ww 
£ to 5,000 pieces of timber can be transported in a day. Some- 
times, howover, timbers get stopped on the way, hence labourers are 
disjributed here and there to manage them. There are also two or 
three persons stlioned af high places, who watch how the timbers 
get down and in caso they slide down too fast or if there happena 
to be any obviucle, they report the matter to the Tome to send out 
wood more slowly or to stop entirely. In case of Nora Sade, the 
velocity of the sliding timbers is great and they_often jump out of 
the proper course, hence, to obviate this inconvenience, an arrange- 
ment called *Noren’ is provided, which is made by hanging 
timbers from a cross-bar built over the floor, so that their ends rest 
on it, and the pieces on sliding down must creep under them; thus 
the velocity gets much slackened, and their falling off is prevented. 
If, on account of the inclination of Sade being too great, he timbers 
illde down t00 fast the floor is covered with fine earth whieh, enum 
jing friction, slackens the speed~if the contrary be the case, water 
is sprinkled on the surface to make the timbers slide quicker. Tho 
construction of Sade requires a grent deal of material as well as of 
labour, so in places where there is a stream that can be made use of, 
advantage is taken of it even for a short distance and the mode of 
transport under such circumstances, goes by the namo of ‘ Shura- 
dashi.’ For constructing it, timbers are first piled in a slightly 
concave form at the extremity of the sliding floor. When timbers 
that are sent down ara collected all along the sides of the siream, 
other timbers are arranged longitudinally, and to make the water as 
as deep as possible, a weir is built at the lowest part by piling up 
timbers in many layers called “ Sogi.” This consists really of two 
parts, the lower and the upper, called respectively ‘Takasegi’ and 
‘Uvwasegi.’ The lower one is made by piling up timbers horizontally 
and the Uwasegi is constructed by heaping timber in a slanting 
position. All the crevices through which water flows are carefully 
stopped by inserting weeds, tufts of moss or leaves of plants, and by 
this »-eans the shura is watered as far as possible, and timbers sent 
down and when they come to the segi or weir they are transferred 
to the next shura by men. All the timbers used for the construc- 
tion of the several ‘parts are oventually themselves brought. out, 
commencing with those at the uppermost place, Sade and Shure 
are most economically used for the transport of about 30,000 
timbers, becanse the expenses of construction and the number of 
men required are the same for as for aless quantity of the timber. 
Bat if the number of the pieces of the timber to be dealt with. comes 
toas many as 40,000 or 50,000, many things get mixed up and 
cannot be managed properly, ‘The whole construction requires a 
most experienced person to manage it, otherwise, not-only is much 
time spent in transport but many parts happen to break and during 
the time of mending, labourers mast be paid without any work to 
do, which causes a great loss. 

RC. W. 
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Rules for obtaining Photographic Records of selected 
Forest areas, 


In order to illustrate the results attending the protection of 
forests from indiscriminate cutting, lopping, grazing, and especially 
from fire, as well as to indicate the progress of plantations or other 
reboisement works, it baa heen decided to stark & system of photo- 
graphie records for selected forest areas. Photographs of these 
areas will be taken periodically, and it is anticipated that the series 
of views thus obtained will be a most. valuable aid in showing the 
results which may be and are obtained from forest protection, 
Forest officers are frequently met with the remark that in specified 
localities forest protection can yield no material or beneficial 
results ; and occasionally the pendulum of official opinion and 
action swings backwards because no more convincing proofs of 

ogress can be adduced than written records, often those of 
Foresters who have retired, and evidence of this kind is not always 


accepted. 

Te is desirable, inorder to obtain the best results, that, as a rule, 
photographs should he taken (1) of areas at the time they are first 
protected from fire or closed to grazing &e, ; and (2) of areas 
which haye been protected for some time, and which it is decided 
to throw open again to grazing, gi. To carry out this purpose, 
two cameras, together with all materials necessary for taking 

hhotographs in camp, will be supplied by Government, and the 
Tollowing rules are laid down for the use of the cameras and for 
guidance in taking photographs :— 

I. One of the cameras will he under the charge of the 
Director of the Imperial Forest School, and the other 
under the charge of the Superintendent of Forest 
Surveys. Both cameras will be available for use in 
any part of the Bengal Presidency, and Conservators 
desirous of having a pholograph taken of any special 
locality should apply io the first instance to the Inspec- 
tor-General of Forests, stating the object of the 
proposed photographic record, as well as the name and 
the qualifications in photography of the officers whom 
it is proposed to entrust with the camera. The 
Tnspector-General of Forests, if he approves of the 
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application, wil den arrange, ether with the Director 
of the Forest School or with the Superintendent of 
Forost Surveys, for the supply of one of the cameras, 

II. The Director ‘of the Forest Schoo) will determines as 
regards the camera under his charge, what photographs 
should be taken for purposes of instruction at the 
School, and by which of the School officers the record 
will be made.” If the camera is sent out with a party 
of the School students under the Deputy Director or an 
Instructor, the officer in charge of the party will, in 
communication with the local Divisional Forest Officer, 
select for operations such places as it may be considered 
desieable to photograph, reporting what he has dona to 
the Director, 

IIL. Similarly, the Superintendent of Forest Surveys will 
determine how, and by which of the officers servinj 
under him the camera in his charge is to be employed. 

IV. In order to ensure that for each locality of which a 
record is made, the same field of view may be obtained, 
the spot at which the camera was originally set up 
should be durnbly marked by a permanent benchmat!, 
or, if this is impossible, by a record of the exact distance 
of the spot from each ef two, permanent benchmarks, 
For parposes of comparison, the camera should always 
he set up for each locality considered at the same height 
from the ground, and each successive photograph of 
the same series should embrace the same field of view. 

V. The interval between the taking of two successive photo- 
graphs of the same locality will ordinarily be five 

‘ears ; otherwise the interval will be that recommended 
By the fist operstor and approved by the local, Con- 
servulor, . Allsntenssive phologeaphs trast be taken ub 
the same season, and as nearly as can be on the sume 
date. 

VIL In order to better illustrate the rate of growth of 
vegetation, arrangements should be mado either (a) for 
a graduated levelling staff, or pole with divisions’ and 
figures in feot clearly marked upon it, to be placed in 
a vonspicuons position in the foro-ground on a previously 
constructed bench-mark, or on a site definitely fixed 
by angle and distance measurements from the camera 
bench=mark, so that it may he possible, with the aid of 
a magnifying glass, to read the figures on the photo- 

an eaph ; or (b) for'a small group of the natives of the 

f ity to be stationed at a similar place in the fore 

ground, with a few others, if desired, scattered at 
various other points in the field of view, 

VIL. A registor of particulars will be maintained by the 

Divisional Officer (enpy being kept in the offices af tha 
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Director of the Forest School and the Superintendent 
of Forest Surveys respectively), in which will be record- 
ed in suitable columns— 

(a) the number of the negative and size of plate ; 

(6) the date and hour of the day ; 

(c) the position of the bench-mark or marks as 
required by Rule 1V ; 

(d) tho height ofthe camera-stand from the ground; 

(e) the needle hearing of the edge of the camera 5 

(7) the position of the bench-mark of the mensure- 
ment. staff or of the group referred to in 
Rule VI; 

(9) the general state of wenther at the time, es 
pecially as regards cloud [the size of ¢ stop? 
ised should be noted] ; 

(#) a short description of the locality and its vege- 
tation ; 

(i) the special reasons for which the photographs 
were taken, with any additional information, 
such as the dates of closing of the tract to 
fire, grazing, &e. 5 

(J) the period recommended ay best to be adopted 
between each two successive photographs 5 

(&) the name of the operator. 

‘A speciul page or pages should be set apart for each 

view taken, so as to allow of easy comparison between 

successive entries, A copy of the entry should be de- 
posited in the office of the Conservator of Forests of the 

Cirele in which the place is situated, xo as to provide 

aginst the possible loss of the register, 

VIII. The negatives taken should all be numbered serially in 
agreement with the numbers given in the register, and 
should then, be sent to the Photographic Office of the 
Survey of India Department, Calcutta, where they will 
be stored, and from whence prints will be obtainable 
on regalar indents. A copy of ench photograph taken 
should invariably be supplied by the Conservator, &e., 
as the case may be, to the undermentioned 
authorities :— 

3) Inspector General of Forests. 
(ii) Director of the Forest School. 
ts Superintendent of Forert Surveys. 


(iv) Conservator of the Province or Circle. 

: ‘(@)_ Divisional Forest Officer. 

IX. When the cameras are used for private purposes, such 
as photographing camps or other views not necessary 
for the requirements of the Forest Department, Gov- 
ernment plates and other materials mast not be used 
for negatives or for the printing of photographs, 


A New Experience. 


‘The forests we set out to visit in November were remarkable 
for two reasons, firstly for tho prevalence of jungle fever and socond- 
ly for the presenca of Wild lo. Fact number one did not 
interest or surprise us, Whereas fact number two filled our breasts 
with much longing and a little hope, and wo started armed to the 
teeth, with quinine for the fever and with a heavy D. B. +577 
express for the buffalo. After days of wandering, during which 
we were sometimes cheered by the sight of buffalo tracks, some 
times depressed by the paucity of game of any kind, and always 
regaled by the ready native with wonderful talos ‘of what had 
Inppened in years gone by, how the Collector Sahib had fled for his 
life from a wounded Cow; how the Assistant Engineer had been 
treed by a furious bull; and how the Opium Wala had been floored 
by an outraged cals “we arrived somewhat weary and yet full of 
ardour, on the borders of Nipal and pitched our camp ii an open 

=plain dreary enough in itgelf but rondered beautiful by the magni- 
icent view of the snowy ranges which filled in the northern horizon, 
We had given up ull hopes of buffalo, a chital stag would have 
satisfied us, we were even keen on the domestic antelope ; so much 
so that seeing several bucks not far from the tents, we started in the 
evening to stalk one if possible. The better half of us remained on 
the pad elephant to watch the sport from a distance and was 
yejoined later on when a buck had been missed and the calling of 
chital and the rumbling roar of a leopard recalled us to the possibi- 
lity of better sport in the neighbouring Sal Forests, The san was 
already setting when we entered n narrow grassy glade and stole 
quietly along amidst the lengthening evening shadows, distarbing, 
as we went,a couple of hinds and one small stag not fit to shoot, 
Wo were tired after a long rougt march, prolonged by losing our 
way and having to walk miles throngh rongh tree jungle ; and the 
calm coolness of the autumn evening was fully appreciated as we 
indolently sat on the pad elephant. Suddenly, it soemed as if out 
of the ground, arasa a mighty form which in twa lazy hounds 
reached the edge of the forest and turning, fuced us with lowared 
head and ready horns. And the heavy rifle was miles away in 
Camp ! The utter futility of attempting’ to stop that bull with a 
hollow fronted bullet was our first thought ; the second whether 
he would charge and scatter us to the winds if we annoyed him ; 
the third, that if we let pass this chanco of bagging a solitary bull 
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we should never in all our lives have another 1 We moved the 
elephant so as to have something softer then a forehead to aimat 
but the huge head turaing slowly so as to keep a front to the 
enemy, we steadied tho rifle for a second and pressed the trigger | 
The smoke rolled slowly down the little fide, and as it lifted’ wo 
saw the buffalo lying dead where he had stood menacingly one 
jnstant before. Approaching cautiously, wo neodlessly expended a 
couple more cartridges without producing the slightost effect and 
then surveyed our prize, The first bullet had struck in the centre 
of the forehead and exploded in the brain, He was a full grown bull 
in the prime of life ; so far, our knowledge of buffaloes’ informed 
us ; but whether exceptionally large we could not tell, At am 
rate, he was over 11 feet long from the nose to the tip of the tail, 
and’ his horns measured 8 feet. 4 inches from tip to tip along the 
outside curve and across the forehead. He was big enough for us, 
we wanted him no larger | That night, a noisy procession crossed 
the level plain under the light of the young moon and through 
the evening mists. It was preceded by’ a hurricane lantern, and 
twenty willing pairs of arms urged the timid oxen to draw the cart 
heavily laden with the lone monarch of the jungles who fears no 
foe save man and does not hesitate to make it unpleasant evon for 
him when vexed. Pathos is ssible when one of the last repre- 
sentatives of the virgin forest is lighted to his grave with oil from 
Batoum and a lantern from America! But the rifle which had slain 
him was examined by indigenous experts aid pronounced to be hard 
hitting and when the ever ready sycopluant opined that the “sahib’s” 
power was such that one bullet sufficed to kill an elephant, he was 
silenced by the remark, greeted with much applause, that the bull 
had died of the shock and surprise of being “Shikared ” by the 
* Mem Sahib.” 
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Notes on the Otter. 


In these days of fish preservation societies, when much 
trouble is taken by individuals to improve the sport in certain 
‘Indian waters, attention may well be directed to the injury done to 
the fishing by otters and the means available for diminishing the 
numbers of these pests, Being a keen fisherman myself, I have 
how often, been grieved and infuriated to find, on arrival at well- 
known pools and reaches, that the fish have been either cleared out 
altogether or scared away, whilst the numerous tracks on the sandy 
banks and the remains of many good fish lying about, explained 
what had been taking place during the previous. night 'The pre- 
wnce of a few otters on a long stretch of water is bad enough, bat 
sehen it comes ta schools of ten or twelve hunting in line, either the 
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otters must be removed or fishing must cease, In the Forst und 
Jagd Zeitung for October there are some interesting notes on the 
difficulties caused in the waters of the Fishing Society on the 
Neckar at Tubingen. The attempt to introduce new and better 
varieties of fish into these waters was completely frustrated by the 
otters, who shewed a marked predilection for new and superior 
focding ; and the members of the Society wore driven to despair 
until a Godsend, in the shape of a young man with a knowledge of 
traps, arrived on the scene, who in the conrse of some six months 
on some four miles of water, put an end to twelve otters, one 
badger anda fox. ‘The Fishing Society at Tiibingon is now once 
more happy, having completely circumvented their foes and desire 
to aid other societies in similar circumstances. It has been caleu- 
lated that the annual feed of one otter amounts yearly to three- 
hundred to five hundred pounds of fish, besides what the brute wastes, 
which would amount to as much more. That this isa moderate 
estimate, is proved by the fact that a twelve Jh, otter canghé at 
Tiibingen contained four Ibs. of fish ; the largest capture, weighing 
21 Ibs. would probably have taken six to seven Ibs. of fish ata 
meal | With regard to exterminating otters, shooting has been found 
to be quite useless ; posioning is impossible, as the otter will not 
touch dead fish ; but success attends the laying of spring traps in 
the run just at the water’s edge but notin the water, ‘The Indian 
otter is more migratory than the European animal but still there 
are times and places where a stay of some days is made, and it 
seems to me that it would be quite possible to train a native to 
skilfully lay traps in the stretch of water in his charge, and that a 
liberal payment per head would soon result in a considerable dimi- 
uution of these pests. The trap used by the Tiibingen Society is 
labelled 126 in the Catalogue of Messrs. F. Grell and Company at 
Heynav, Germany. Form another quarter, in the same periodical, 
comes a story of the utility of the otter, which must tend to dis- 
courage the ardont fisherman, Mr. Oberférster Haug having pro- 
cured two otter cabs of a few hours old, still with unopened eyes, 
and wishing to send them to the Stuttgart museum, proceeded to 
drown the poor wretches and after seven minutes immersion in 
water, packed them up tightly in newspaper and despatched them 
by parcel post. He received some days after a letter from the 
arator sa ‘ing that only one bad arrived safely, the other hav- 
ing been iis when stamping the parcel ; the survivor at once 
took to a bottle and was thriving vigorously when he wrote { 
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Important tests of Australian woods. 


‘The following important tests of Australian and other woods 
may be found useful to many of our readers, They wero made in 
the presence of Mr. Thomas Laslett, timber inspector to the Admi- 
ralty, and have appeared in the Shipping World, 
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WHITE ANTS AND MANGO TREES. 
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Lloyd's for Shipbuilding Parposes 


(Limber Trades Journal.) 


White-auts and Mango Trees. 


Tf the bark of the trees is attacked by white ants, it must be 
first scraped off at all paris where the animaly have made tunnels, 
and painted with kerosine. Let the ground be dug between the 
trees as deoply as necessary, the soil turned over and watered with 
phenyl, if procurable ; if not, with kerosene and water. In Ceylon, 
a decoction of the leaves of Mauritius hemp is usod for expelling 
white-ants, but I fear, a correspondent writes, you have got into 
too bad a state for that to be efficacious, It has the advantage of 
being, of course, quite harmless to any trees. In using the phenyl, 
put some in a pail and add water till it is of the colour and consis- 
teney of good milk. Every plantation should keep phenyl, Ie is 
perfactly safe with folinge } carbolic acid and kerosene are not, Tt 
ig exceedingly good for ‘measly bug. Corrosive sublimate and 
Paris green will hoth destroy white ants; dissolve in water and 
pour into the holes. Bat be careful not to poison the trees by 
putting these poisons too close to the roots. Corrosive snblimate 
is very popular here, being used dry. The planters have told me 
that ono white-ant ‘eats a grain, dies, and is eaten in turn by 
another who dies and so on till the nest is exterminated. I cannot 
quite credit this, but the poison has a very strong effect on white- 
ants. Of course care should be taken in dealing with corrosive 
sublimate in bulk, as it is an oxeoedingly dangerous poison, After 
you have well poisoned the white-ants, remember to manure the 
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frees well, so that they can have strength to recover. If it is 
possible to flood the plantation for a few days, the ants would have 
to retire, but this is rarely possible here at least. I do not think it 
would hurt the trees, as ‘I have here splendid old trees growing in 
water. I should like to know the results of these suggestions should 
you find time to inform me, as I am collecting together all kinds 
‘of notes on destructive imsects and metheds of destruction — 
Cndian Agrieulturist.) 


Bulgarian Forestry. 


At the National Bulgarian Exhibition at Philippopolis there 
isu pavilion of forestry, tastefully constructed of logwood, and 
containing various specimens of woodwork and blocks cut from the 
stems of the enormous trees which still flourish in the remote 

imeval woodlands of Rhodope and the Bulkans, This is a remin- 

jer of the ruthless destruction of Bulgarian forests which went on in 
Torkish time, and still continues io some extent notwithstanding 
the efforts of the Bulgarian Government to cheek it, An interest= 
ing feature in this pavilion is a portion of one of the wooden tram- 
ways which are used for bringing timber down the steep sides of 
the mountains. ‘The stems of young trees supply the place of rails; 
the felled timber is laid on wooden trollies with small wooden 
wheels, and descends the mountain at a rapid pace in charge of two 
or three men, who find a precarious standing place on a peg which 
projects over the wheels, and check the pace by working a brake 
with the foot.—(Yimber Trades Journal.) 


The teak trade of Chienginai. 


The Trade Report for 1891 of this important dependency of 
Siam, by Mz. Stringor, British Acting Vico-Consul at Chiongmai, 
should be of considerable interest to the local Government, says the 
Rangoon Times, which has secured an adyanee copy of it, Much 
is not known of Chiengmai in Burma, and Moulmein is the only 
town which has any trade relations with the Laos States, excopting 
the semi-independent Shan States under British protection, 0 the 
report we propose to shortly review here, contains information 
interesting as well to the general public as to those connected with 
trade and commerce in Burma. This is the second report of its 
kind which has been issued, we believe, the first report being for 
the year 1890. 

‘At present Chiengmai is what may be called a timber country, 
Its teak is its chief, almost its only, source of wealth, and it is pity 
to‘know, as the writer of the report tells us, that the teak forests 
aro being fast ruined by the neglect of the rules of forestry by those 
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of British traders, but as far as we can judge, those connected with 
the timber trade seem more eager to develop the trade with 
Bangkok than with Moulmein. During the coming season, it is 
proposed, as an experiment, to send squared logs instead of logs in 
the rongh, as is being done now, from Chiengmai to Bangkok, 
as less duty will have to be pnid, and the weight to he dragged 
through the water will be less, Before the logs, intended for 
delivery at’ Bangkok, arrive at Chainat, the duty-station on the 
Menani, they aro brought down several branches of the main river, 
chief of which are the Me Wang, and the Me Yom which we have 
mentioned, During 1891 these rivers bore 9,500 logs down to 
the duty-station, against 30,000 the provions year, and upwards 
of 60,000 during each of the years 1888 and 1889, It is expected 
that during the coming season, with ordinarily good waters, the 
delivery from tho Me Wang and Me Ping alone will be 30,000 
logs, and which high foods 50,000 logs. During 1891, the Sahween 
brought 18,873 logs down to Moulmein. which was 18,244 logs 
less than during the previous year. ‘The scarcity of water in tha 
rivers, tho result of the scarcity of rice from drought, which appoars 
to havo been as acute in Chiengmai as it was in parts of Upper 
Burma, contributed towards the depression of the teak trade during 
1891. 

The statistics collected by the British Acting Vice-Consul, 
considering the informal way in which Sinmose officials do things, 
cannot be expected to be scrupulously correct, but they are correct 
enough to give one a fair ilea of the conditions of this trade. With 
what facts we have before us, it appears quite certain that if a very 
material alteration in the forest administration of the forest areas 
of Chiengmai is not made soon, the teak trade of this province will, 
in a very few years, be a thing of the past, with the consequent 
result that Chiengmai will be greatly impoverished and become 
denuded of many of its inhabitants, who will have to seek occupa 
tion in the snrronmding districts. ‘The chief source of wealth of the 
Taos States is their teak, and when the forests become depleted of 
their teak, the result we have stated must follow.—( Timber Trades 
Journal.) 


Pouophyllum Emodi. 


Mr. D. Hooper, Government Quinologist, Madras, writes ¢o 
mo as fellows : 

Sinco writing to yon about the Podophyllum root, « paper has 
been read on-the chemistry of the resin at the British Pharmaceu- 
teal Conference at Edinburgh. Mr. Umney, the author, states that 
he lias fouud less of the supposed active prittciple—podophyllotoxin 
chan there isin the root of the Amorican P. Pxprarty, ‘The 


il 
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yper will appear in full in the Year Book of Pharmacy. Mr. 
Tinney says in conclusion that the Indian drug should be used as 
an alternative source for the preparation of the official resin in® the 
British Pharmacopoin. I am not satistied with this result, and am 
1 to England saying that no conclusion should he drawn 
smtil a eampleta physinlaginal examination has haan mada af tha 


resin. 


Inpran Museum, EDGAR THURSTON, 
Cancurra, 


ba NOTES ON THM STATE FOREST OF LYONS (NORMANDY). 


Notes on the State Forest of Lyons (Normandy). 


(Prepared. by Monsieur Le Pére, Inspecteur des Foréta, Lyons. 
Translated into English ty Mr W. Te, Pisher, Assistant 
"Professor of Forestry, Coopers Lilt College.) 


Area and lecality.—The State forest of Lyons contains an area 
of 26,211 acres. 

Itis situated 20 miles from Rouen, in the two Departments of 
the Euro and the Lower Seine, and extends over a tract of country 
bordered as follows :—North, by the plain of Argueil ; east, by the 
valley of Epte ; sonth, hy the plains of Norman Vexin ; south-wost, 
west, and north-west, the valleys of Fouillebrocque, of the Licure, 
and of Andelle, 

This tract, owing to its configuration, as well as to the varieties 
of its soil, affords characteristic examples of the various aspects of 
Normandy with its forests, meadows, and arable lands. 

The Department boundary line divides the forest into two near- 
ly equal portions—in the north, the blocks of Fleury and Gour- 
Vinay, with an area of about 11,293 acres; and in the south, the 
blocks of Fleury sur Andelle, Lyons, and Rtrépagny, with an aren 
of 14,918 acres. 

A polygon surrounding the forest would be no less than 42 
miles in perimeter, its greatest breadth from east to west, as woll 
as from north to south, being about 14 miles, 

‘The forest is demarcated by boundary pillars along a total 
length of 203 miles. The little town of Lyons is situated in the 
valley of the Lieure, ina nearly central ‘position as regards the 
forest, which descends to the banks of the Andelle in the south-west 
fram the elevated plateau of Reauvoir in the north-east. Tho alti- 
tude of the forest above sea level varies from 164 to 722 feet, 

More than half the forest is situated on undulating ground, 
and it isalmost cut in half from north-east to south-west by tho 
fairly deep valley of the Licure and the depressions leading into it, 
The depressions of Fouillebrocque and of St. Catherine's springs 
subdivide it in the south, parallel to the valley of the Lieure. 

The River Lieure, which springs up in the forest at Holly 
fountain, hounds its eastern blocks to the south in a pretty deep 
valley, into which several depressions, coming down from the foreet, 
lead. 


Climate-—The forest of Lyons almost everywhere shows o 
remarkable vigour of growth due to the mild and moist climate of 
a region not far removed from the sea, 

‘Soil.—The soil is formed by the weathering of secondary and 
tertiary geological strata ; the former is only exposed in the lower 
part of th va joys, and belongs to the upper cretaceous formation, 
consisting of nearly horizontal beds of white chalk, with numerous 
layers of Hints. e tertiary strata are much less regular and form 
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the subsoil over the greater portion of the forest area, They cots © 
tain many different mineralogical clements—fints, gravel, quartz, 
sand, sandstone, dry sandy marls, plastic clay containing ‘iron, &o* 
‘The latter is found in the depressions of the silicions strata, consist~ 
ing of sand, sandstone, and rolled flints. Such a deposit occurs be- 
tweon Lyons and Gisors. The strata near Hognes are remarkable 
for a mass of ochraceous sand, puddingstone, and massive sandstone, 
Everywhere on the surface of the Lyons block, sandstone and flints 
abound, Near Mont-Roti, the strata contain bright variegated 
quartz. From several places sand, clay, and sandstone are expor- 
tad, and almost everywhore the flinis aro utilized for road motalling. 

The soil formed from very variable propertions of the débris 
of those different elements varies considerably over small areas, 
somotimes attnining a depth of 13 foet, at othera being reduced to 
a superficial couting of hardly eight inches, 

‘The amount of moisture in the soil varies according to its com- 
position and gradient, the soit being generally moist and permeable: 

jarshy ground only occurs in patches, 7-4 acres at Hotel-i-Dien, 
and has almost disappeared owing to drainage works executed 
about 15 years ago; but ponds aro not uncommon, and have 
sorved in the nomenclature of several compartments. One of them 
has given its name tothe celebrated abbey of Mortemer, the pic- 
taresque ruins of which still exist. These ponds appear to have 
been excavated near old dwellings, traces of which are still visible. 

About one fifth of the forest area may be classed with neigh- 
bouring first-class arable lands, one fifth as second class, two fifths 
az third class, and the remaining one fifth as fourth class. The 
estimated value of the forest land formerly placed at 16d. to 401. 
per acre, would now be too high. 

‘Species —The forest of Lyons is pre-eminently a beech forest. 
This species occupies more than two-thirds of the area ; it attains 
here very fine dimensions ata comparatively low age. One fre 

ently seex beeches only 100 to 120 years old with a height of 131 
feet and a. diamoter of 20 to 28 inches, measured at 33 inches from 
the ground. 

"The wood of Castelier, 150 to 230 years old, contains more 
than 14,291 cubic feet per acre, the trees there having mean 
height of 148 feet (ide Appendix ). 

‘The hornbeam and the oak are mixed unequally with the beech, 
the proportion of the oak being less thanone filth of the stock. 
‘The wild cherry, ach, birch, aspen, and sallow only appear ocea~ 
sionally, the two latter merely in the young thickets, before 
cleanings have been made. 

‘A few small woods of Scotch pine may also be noted, situated 
on soils at present: too poor for broad-leaved specios, 

‘The sycamore and elm have been introduced into some old 
Dlanks, 

Nature of the stock, its age, and density of growth.—Most of 
tho forest is composed of woods with a proper succession of ages 
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up to 120 years. Some few woods are 150 to 160 years old. Nearly 
everywhere in the regeneration fellings the presence of a cergain 

of old standards compensates ‘or the relatively low age of 
the rest of the crop. Onthe whole, middle-aged troes somewhat 
preponderate, 

Few other forests in France are so completely stocked. Blanks 
are almost entirely unknown, and plantations are only required to 
complete the natural regeneration, at the extremely rare places 
whero it is delayed beyond the usual time. ‘These plantations are 
generally mado to introduce oak into pure beech woods. 

From time immemorial, the forest of Lyons has been treated 
according to the regular high forest system, and it is due to this 
treatment that its woods are s0 oxecptionally well stocked. 


Worsina Puan of THE Forxsr. 


Method of working.—Tho forest of Lyons is treated as high 
forest by the shelter-wood compartment system (Méthode de réense- 
mencement naturel et des éclaircies ), 

The working plan sanctioned in 1862, but aetually applied 
since 1856, divides the forest into 15 working sections (stries ), 
with a rotation of 150 years for each, which is subdivided into six 
periods of 25 years eaoli for working wections 1 lo 12 und 14. The 
prea to be worked in each period is termed a periodic block. 

At the end of the first period, 1881, the revision of the work- 
ing plan was carried out for theso 13 soctions, the annual yield of 
the principal fellings being calculated for the second peri The 
allocation of the improvement fellings (thinnings and cleanings ) 
was at the same time fixed for the secon L peods each compart- 
ment to be gone aver twice during the period. 

In the Soh and 15th working sections the rotation was sub- 
divided into five periods of 30 years each, and the first period 
expired in 1885. The revision of the working plan for these 
sections took place in 1886, and the allocation of the improvement 
fellings made; they will go over the ground three times during 
each period of 80 years. ‘The forest, therefore, for 18 working 
circles is in the eleventh year of the second period, and for the two 
othors in the seventh year of the second period (in 1892), 

Principal fellings.—Threo regeneration fellings (seeding, 
secondary, and final fellings) are carried out, as, although natural 
Tegencration is certain, it is not rapid enough for the sced-bearers 
to be removed in one felling, and they are useful in affording 
protection to the young op 

"At prosent, in the middle of the second period, sooding fellings 
are most frequent. 

Secondary fellings have, nevortheless, been made in some of 
the working ‘sections, in the first seeding fellings of the second 
periodic blocke, Certain portions of these fellings, where the 
Faeenoration has been very favourable, are already partially under 
the final folling. 
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Improvement fellings—The improvement fellings are rogule- 

ted by area, ‘These fellings, during each perfod, go over all the 

peviedie blocks which aro not under regeneration ; that is to say, 

for the scoond poriod, the Ist, 3rd, 4th, 5th, and 6th periodic blocks, 

aoe in the 18th and 15th sections, which have only five periodic 
locks, 

‘Accordingly, as these fellings must recur twice or thrice in 
each poriod, the total area is divided by ono half or by one third the 
number of years in the period, and thus the area of the annual 
improvement fellings is calculated, 

The subdivision of the periodic blocks into areas for each 
annual thinning has been marked out on the ground, thus perpetuat- 
ing the regular course of these fellings. 

In the young woods of the first periodic blocks, the improve- 
sent fellings are ut present cleanings (removal of soft woods and 
sotting free yalugble species) ; in the other poriodic blocks they 
are ordinary thinnings, that is removal of suppressed, defective, or 
dying trees, setting free oaks, and sometimes in the Sth or 6th 
jeriodic blocks, felling certain old trees which cannot be expected to 
ive until the Sth or 6th periods, and so well surrounded by the 
younger growth thut there is no’ danger of the erop being over 
Thined, 
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Yield—The annual yield of the forest of Lyons is more than 
988,837 c. feet of principal produce (from regeneration fellings 
caleulated by volume ), and of nearly 1,977 acres of improvement 
fellings, yielding moro than 30,006. stéres and 200,000 faggots, 
representing 817,575 c. feet ora total anaual yield for the forest af 
1,836,412 ©. feet, about 71 c. feet per acre. 

‘This figure does not exceed the annual increment, and may be 
increased when a regular gradation of ages has been’ everywhere 
established throughout the forest. 

The figure of 5,716 o. feet per acre, representing the actual 
mean volume of the mature standing crop now being regonerated, 
and of which the avorage age hardly exceeds 100 years, and which 
has already furnished a nearly equal volume under the head of 
thinnings, proves the correctness of this estimate. 

Marketable produce.—The oak (sessile and pedunculate ), the 
beech, hornbeam, wild cherry, birch, ash, and maple, are the chief 
marketable species of the forest of Lyons. We merely mention 
the aspen, sallow, and scotch pine, which up to the present time 
have only yielded produce in the cleanings, all faggots, except 
few pine poles, 

‘Oak.—Ouk of good quality is exported from the forest in logs, 
or planks. Second-class trees are sawn up into railway sleepers, 
beams, or split into staves, park palings, wheel spokes, éc. The 
crowns of large trees and all small oak wood are sold for fuel. 

15 
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Oak trees of moderate size aro not mach in demand. The price 
of onk railway sleepers has gone down almost to the samo figure 
as for beech. Beams for use in construction, find few purchasers. 
‘This is duo to the competition of iron girders, and of imported wood. 
Hardly any oak bark is sold in the forest of Lyons. 

jeeck,—Tho demands for beech have varied considerably 
during the last few years. 

fier having experienced a depression of nearly 6 per cont. 
from 1880 to 1886, owing to the cessation of the trade in railway 
sleepers, and to the diminution of that of sabots, beech has recent]; 
somewhat recovered in price ; railway sleepers are regularly sold 
from the fellings, certainly at rather a low price, but still this 
assures a sale for beechwood of large dimensions, and secures a 
better price for firewood, 

sabot industry also absorbs a number of middling-sized 

beech trees ; the finest wood is, however, exported in logs for the 
Parisian sawmills, or those of the neighbourhood, where they are 
converted into planks for furniture, or into coopers’ wood. 

large Propordon of the beech wood is used for fuel in the 
neighbourhood of the forest, or at Rouen and Elbeuf, some fire- 
wood from the centre parts of the forest going to Paris. 

Hornbeam.—The finest pieces of hornbeam are used for the 
sabot and other industries; most of this wood, however, is used 
for fuel in tho same locallities as beech wood. 

Wild Cherry—The wild cherry is greatly in demand for tho 
saw-mills for chair making. Some fine trees of this epocies are 
found in tho forest. 

Ath—Ash is only found of a limited size and is therefore only 
used for certain homely purposes, Roles, &e, Very little wood of 
this species is large onongh for wheelwrights’ work, but there will 
be a fair enpnly when coriain, woods come under the axe, 

Birch-—The same remarks apply here as for the ash, A fow 
trees become large enough for sabot making, but the wood is gone- 

ally used for fuel. ‘This is also the case as regards tho field maple, 
its dimensions being inadequate for other employmont. 

‘The sycamore and the elm are only found in plantations and 
have not yet come into use, 

Tho other inferior species aro only made into figgots coming 
from the cleanings, or in charcoal wood. 

Scotch pine-—-The Scotch pine is restricted to 148 acres in the 
forest of Lyons, and has hitherto only been felled in cleanings or 
thinnings, and farnishes posts for fences, and firewood, 

Trade in firewood—Firewood in the forest of Lyons is sold 
as split wood'of different lengths, and as rod wood 2ft. 2in. 
Jong, and as wood for charcoal, This last product is only of limited 
importance and its preparation only increases when the price of 
firowood is particularly low. Charcoal is then made, in ordor to 
reduce the transport and secure a rapid clearance of ‘the follings. 
Not more than one-tenth of the firewood is so employed. 
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Carhonisation is effected at Lyons, and in the forest in very 
small kilns of from 283 to 706 stacked c. foot, 

‘The demand for faggots varies considerably, bat on account of 
their relatively small number and the minute ‘subdivision of the 
forest, a number of ready purchasers are secured. 

Price of material.—The prico of wood in the forest of Lyons 
has not only followed the general fall in prices which has prevailed 
during the Tost few years, on account of the competition of iron and 
imported timber, bat this has been aggravated locally by the dif 
ficulty and the high price of labour. 

‘The fact that firewood at Lyons -is sols. worth three-fiths of 
its price at Rouen 24 miles distant, shows how important it is to 
improve the means of transport. 

‘The average price of the oubic metro of standing timber, inclu- 
sive of stem, top, and branches, has been, during the last ten years 
24d. a cubic foot for the principal fellings, and 19d. a cubic foot for 
the thinnings. This gives a mean anpval revenue of 15,8401. or 
12s, 6d. an acre, for the whole forest ; or of 188, 4d. per acre if 
wo include the value of the minor produce. 

‘This figure is very inferior to the normal revenue ; it exceeded 
11, Bs. 4d. per acre in 1830, and it is to be hoped that it, will soon, 
go up at Ieastto 16s. 8d, per aero, when the present commorcial 
crisis has terminated. 


Minor produce-—Independently of the saleable wood, and of 
the dead wood given away to the neighbouring poor people, the 
forest of Lyons yields certain accessory produce, the value of which 
is realised cither in cash or in daily labour. 

First of all in the former category comes the game, which 
produces 8802. a year, 

The total yield in monoy of the other minor produce, quarries, 
removal of clay, sand, ferns, plants, &, is not of much importance, 
about 1602 ‘The numerous quarries opened out in the forest cause 
mach greater los than the 2o0epta ‘pat their concostion is nocem- 
sary in the public interest, 

Concessions of standing dead wood, of ferns, or heather, aro 
repaid by daily labour at the rate of 70°6 stacked o. feet or 50 
bundles for each day. The samo may be said of pannage, one day 
for cach pig during a scason of six months. Pose aa form a 
precious resource for tho maintenanes of roads, and the oxecution 
of urgent and unforeseen works, 


Detamup Account or tem Merxop or senzctixc Tams 
TO BE FELLED, 


Seeding fellinge—In a normal wood of the dense growth found 
at Lyons, tho trees reserved ata sceding felling are in number 
about one third of the standing crop, but only one half in volume, 
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as the finest middle-aged trees are selected as seed-bearers, The 
oldest beech are generally felled, as middle-aged troos are more 
fertile, and yield seed of a better quality. . 

Preference is always given to onk, already s0 scarce in tho 
forest, and care is taken to concentrate the seed-bearers of this 
species, as its light shade roquires concentration to protect the 
seedlings from frost and drought. The extraction of the stumps of 
most of the felled trees isn good. preparation for natural regonera- 
tion, which is also facilitated wherever necessary by the use of the 
Bienvenu forest plough. 

This plough, idvented by M, Bienvenu, at present Honorary 
Sub-Inspector of Forests, is constructed like a cultivator with three 
teeth, each placed on a spring strong enough not to yield in ordi- 

‘work, but only when it meots with an obstacle such a8 root 


‘or large stone. A double lever also affords means of regulating at 
will the depth of the work, and of raising the whole apparatus 80 
as to avoid obstacles, or portions of ground already stocked, which 
are not to be ploughed up. , 

‘The instrument 1s worked by one man and two horses, but on 
ground very weedy, or covered with brambles, two men are requi~ 
red, one to drive the plough, and the other to free the instrament 
from weeds from time to time. The best and most economical 
results have been obtained by the use of this instrament, which 
works fast and woll. Hoeing is only employed in places where the 
soil is too stony or too steep, or in out-of-the-way places too small 
to repay the cost of transport of the plough. Owing to the neces- 
sity for working a great number of places in the forest, the operation 
is carried on both before and after the fall of the mast, Tho work 
done is useful in both cases; if before the fall of the mast, the 
latter gots on to loose soil and is covered by the dead leaves ; if 
afier if, a large quantity of mast is buried in the ground. The 

* latter method is preferable in woods most frequented by red deer, 
especially by hinds. The plough costs 161. 

‘Secondary and final fellings.—The location of the fellings 
depends on the condition ‘of the young crops and the limit fixed 
for tho annual yield. In every working section, therefore, fellings 
considered necessary on account of the state of the young growth 
are always made before commencing to regenorate a new area by a 
seeding felling. 

In the forest of Lyons, where the beech predominates, the work 
is facilitated by the faculty which this species possesses for support- 
ing prolonged shade. As the oak differs in this respect, great caro 
is n to set free its seedlings as soon as this becomes necessary, 

‘The conree of regeneration being naturally irregular, the secon 
dary and final fellings are frequently amalgamated into one, which 
js called » secondary felling in some cases and a final felling 
in others. 


* Norms oN THE BTATE FoREST OF LYONS (NORMANDY). 

The secondary fellings generally follow six to eight years after 

fhe seeding felling, and are thomselves protty ques, followed by 

the fnal fellings. The regeneration is therefore completed in from 
ten to fifteen years at the outside, 

Compatiments where the oak predominates form exeeptions to 
this rule, and if the seeding may have to be awaited as long as for 
the beech, it is completed more rapidly, but unfortunately is more 
difficnlt to secure, 

‘Thinnings.—Most of the thinnings are sold standing by unit 

wraduce which method is profitable financially and sylviculturalh 
Tie trees to be felled are marked either with the forest guard’s 
hammer or with the marker ; the merehant then fells and converts 
them, the produce being afterwards measured and its price regula 
ted at the rate agreed upon at the auction, 

By this method, the forest officials can, at any time, during the 
felling; increase or correct the markings,’ The necessity for care- 
fully preserving the oak in the Lyons forest renders this method 
peenharly yalnable. 

‘As thinnings are made by area, marking for them merely 
follows, sylvicultural rules. Generally they are limited to the 
removal of dying and suppressed trees ; under the light cover of 
the oaks, even hornbeam of little promise is left, being useful in 
Keeping up the density of the leaf cannopy. The operation follows 
nature, rarcly forestalls it. The forester is guided also hy the state 
of the erop and quality of the sail, marking lightly on poor soil and 
warm aspects, but moze boldly wherever a vigorous growth allows 
him to reduce the number of stems without endangering the density 
of the woods, 

While strictly respecting these rales, the compact condition of 
the woods renders the produce of the thinnings very large: the 
last thimings executed produced more than 714 ¢. fest and 120 
faggots per acre. Some woods .actnally yield 1,148 stacked cubie 
feet, per acre, 

Cleanings ~The cleanmgs are made at the expense of the 
State, and for them a special credit is ufforded, whilst the produce 
is sold and the price credited to the State. These operations have 
for their object not only to thin out the over-dense thickets of 
young wood, bat also and chiefly to protect valuable species, and 
especially oaks. With this object in view, ono need have no 
hesitation in removing or pruning a beech, hornbeam, or other 
species which is threatening young ork saplings, 

The sale of the produce ofa cleaning frequently scarcely 
covers its cost, but their future usefulness gives them great import 
ance. No markings cun bo made in these follings on account of 
the great number und small size of the stems, and the work can 
only be entrusted to skilled workmen constantly supervised and 
directed by the guards and forest officers. 
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Note on Compartment H*, Canton du Castelier, in the 12th working 
section, (Area 67-88 acres.) 


‘This compartment contains 4,660 trees (173 oaks, 4,244 
beech, 243 hornbeam), or 69 trees por acre. The treos have an 
average age of 160 years, with some old standards 180—240 years 
old, ‘The average volume is 14,291 ¢, feet per acre, 

hoe ome sme, arene chosen in the best part of the wood, 
show 


For the area containing the troes largest in diamoter, 
48 trees par aero cubing 15,578 0. fest per acre, an 
average of 345 c, feet per tree. 

2. For the part of the area whore the trees are tallest, 81 
trees, and 15,006 ¢. feet por acre, 185 ¢. feet for the 
average tree, 

Taking the wood as a whole, the mean height of all the trees is 
nearly 184 feet, some trees even attaining 164 feet, The diameters 
at 3:3 feet from the ground vary from 14 in. to 43 in. and the law 
of diminution of these diameters (the rate at which the trees taper 
with elevation above the ground) varies between 1 per cent. for 
trees below 4°9 feet 3°3 feet from the ground, and at the most 
2 per cent. for the tallest trees, The total surface of the horizon- 
tal sections of the stems measured at 83 feet from the ground 
is 4; ths of the total area of the compartment. 


Coorsrs Hi, 
6th July 1892. 


Insects injurious to Conifer, 


The following extracts from a valuable paper by Mr. W. F. H. 
Blandford, M. A., F. Z. S., &c.. published in the Journal of the 
Royal Horticultural Society, will be of interest to our readers. 
“Of all families of trees, the Conifers suffer most severely 
‘from the attacks of inseots, owing to the large number of species 
‘which they support, and to the difficalty which, on account of thoir 
* physiological characteristics, they have in withstanding injury. 
“The wide area over which forests of these trees extend 
‘increases the danger of insect-attacks, in accordance with a well- 
“known law which holds with injurious insects ; and it is amon, 
«Conifer alone among trees, and among the forest-species o} 
«Pine, Fir, and Larch—for the Yews, Cypresses, Thuyas, &e, do 
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‘not now concern us—that have happened those repeated instances 
“of widespread destruction over large forest areas which, occurrin, 
“even before economic forestry began to change the character of 
‘the primitive mixed woods, probably increased in number and 
“severity at that epoch, and have continned at intervals to the prew 
sent diy. ; 

* A striking example of this destruction is that which happened. 
‘in the period 1858-68, in East Prussia, Poland, and Russia, 
‘when the Spruce was killed over an area of 7,000 square 
* German miles, A similar instance is that afforded last year in 
‘the Bavarian forests by the plague of the same destructive in- 
‘sect (Liparis monacha); the loss caused by this to the revenue 
* was estimated at £40,000. 

©The immense importance of these attacks has givon an im- 
* potus to the study of forest-insects on the Continent, and a not 
‘inconsiderable mass of literature has sprung up. In this the 
‘foremost place must be given to the works of Ratzeburg, who 
‘was the first to place this branch of entomology on a truly scien- 
tific basis. 

“In the large number of insects feeding on these trees, only a 
“fow are of habitual importance, but exceptional abundance of a 
‘normally unimportant species, will bring about unexpected damage, 
«This sometimes occurs in Great Britain, and I have heard com- 
«plaints of damage which was not assignable to any of the regular 
<Gostroyers, but which could not be identified in ‘the absence of 
“specimens. : ; 

«Now the standpoint of the systematic entomologist or of the 
“collector, is not the samo us that of the economist, and papers 
‘written by the one will not always serve for the enlightenment of 
‘the other. The former is apt to neglect certain sinall points bear- 
“ing on the habits of the insect which do not immediately concern 
* him, and especially those connected with the appearance, vitality, 
«and 'aftergrowth of the plant on which his proy lives ; ‘while the 
economist, more particularly the practical forester, who thinks 
«more of the injured plants than of the destroyer, has occasional: 
“a royal disregard of the sordid details of specific characters, whic 
‘brings him into trouble when he discovers that closely allied 
“species often have remarkably different life-histories, In’ writ ing 
‘the neconnt af any new injurious inscot, it is essential that cS 
‘egact determination of the species shall be made, and the life 
‘history constructed as completely as possible from personal ob- 
‘servation, especially with regard ‘to times of appearance, or if 
‘already recorded, it should be verified by observed facts, 

“the special liability of some Conifers (Pinus, Picea, Abies, 
« Lavi) to injury by insects, and the important character of such 
‘injury, are due to the following facts. 

<1) There is avery large number of insects which attack 
‘them. Kaltenbach enumerates: 299 on the forest conifers in 
‘Europe, This number falls, indeed, far short of the 587 assigned ta 
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‘the Ouk, but neither list can be taken as strictly accurate, Many 
“species are omitted, especially from the former list, while in the 
“ease of the Oak the number appears to be swelled by the dragging 
“in of species having little real connection with that tree. 

«In Ratzoburg’s “ Forestelnsekten” 95 species are tabnlated 
“ag injuring Coniferm, while only 36 are referred to the Quk ; but 
“subsequent researches would increase hoth these figures. 

“2, Every part of the tree is liable to energetic attacks from 
“one insect or another—the roots, the burk of the trank and bran- 
‘ches, the wood, needles, shoots, and lastly the cones, the seed- 
“production of which may be greatly lessened by insects feeding 
‘in their interior, 

3, A common form of injury, especially on the Continent, 
«js defolintion. Now complete dofoliation of a Conifer, other than 
*the Larch, usually means the death of the tree, because of the 
«slowness with which the injury is repaired. 

“Tf an Oak is stripped by Tortrie viridana—an annual occur. 
‘rence in many English woods—or a Hawthorn by Hyponomeuta 
<padella, as in our London parks and gardens, the tree generally 
“grows anew crop of leaves lute in the year, provided: that the 
«{ofoliation is sufficiently complete and sui ciently early ; but if'a 
«Spruce or Pine be stripped and survive, not only are no further 
‘needles produced the samo year, but next year’s growth may be 
*deluyed a month, and the new needles are’ innted and form the 
<eurious bristle-needles figured by Ratzeburg. The tree will take 
“four or five years to recover its normal covering of needles, and 
«with them its normal process of growth ; so that during that period 
«the total increment will only equal, or may even be less than, that 
‘of a single ordinary season. 

*4, Defoliation renders a tree liable to the attacks of other 
‘insects, especially of the much-dreaded_bark-beetles, which have 
‘so often completed the havoc begun in European forests by hordes 
‘of caterpillars. Ido not intend to discuss here all the various 
‘aspects of the perennial and much-vexed question as to the econo-- 
‘mic importance of these and other wood-fceding insects aud the 
‘ suscoptibility of perfectly healthy trees to their attacks, but refer- 
“ence to it cannot be entirely omitted. 

“It may be true that bark-bectles and longicorns never 
‘attack a tree in perfect health ; that is the opinion of many ento- 
<mologists, whose number by no means includes all those whose 
«familiarity with forestry compels them to keep sight of the prac- 

al side of the question—men like Eichhoff, the leading author- 
‘ity on these beetles and the head of a large forest-district, Judeich 
cand Nitsche, &e. Yet a disease would not be considerad unim- 
« portant by the physician because it rarely or never attacked the 
<robust ; if it occurred as the sequela of other complaints, killing 
« patients whose recovery roid ive beans certain, it would dex 
«mand serious attention, So these beetles, as the health of every 
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‘tree in x forest cannot be assured, still possess importance even if 
“their attacks are limited to the sickly plant. 

* But thongh no one doubts that they, in common with all 
‘insects, prefer an unhealthy plant toa healthy one, they may not 
‘always reject the latter, Here in Groat Britain thera is great 
‘difficulty in arriving at a just conclusion, for many injurious 
‘species are unknown or are exceedingly rare, and it is dangerous 
* to argue about the habits of any ono kind from analogy with those 
‘of another. Though a species breeding in small numbers in a 
‘wood with plenty of brood-material may let alone timber which it 
‘would attack if it were present from any cause in immense 
“swarms impelled by the necessity of egg-laying and with lack of 
‘suitable breeding-places, there is yet evidence that these insects, 
“if dying or injuced wood is not at “hand, attack sound trees for 
‘egg-laying, and if the assault does not succeed, the large number 
‘of attempted burrows serve to wenken the tree, which may 
‘succumb after several repetitions, When it is recollected that a 
“square métre of bark has been known to contain nearly five 
‘thousand larves of Tomicus typographus, it will he seem that a 
‘large quantity of suitable breeding-material may eause an increase 
‘in the numbers of these insects that will jeopurdise the healthy 
‘trees, A particular form of injury inflicted by some of these 
‘beetles is that of attacking und breeding in the crown and upper 
‘branches of old trees whose vitality is not great. This attack, 
‘which spreads down the branches till the main trunk is involved, 
‘has been described on certain deciduous trees, and is of importance 
+a likely to be overlooked. 

“Damage by storm, snowfall, frost, or by forest fires, or cater 
‘pillar-defoliation, together with careless forestry and the slovenly 
“acoumulation of ioppings, felled timber, and unbarked logs, serve 
‘ta foster the development of snch insects, till serious injury is 
‘risked. ‘The thin-barked Spruce suffers more than the Pine, and 
* it was the forests of this tree that were so terribly ravaged by 
‘bark-beetles in the Harz Mountains during the last century. 

‘That bark-beetles have been associated with destruction of 
‘trees over immense areas is undoubted ; and it lies with the advo- 
“cates of the theory that their presence is immaterial to show what 
“those forests would have died from in the absence of bark-beetles, 
“instoad of invoking mysterious and unnamed “ diseases.” The most 
‘serious attempt to prove another cause for the destruction of tho 
‘trees is that of Lindeman, who associated the beetles with the 
«presence of Agaricus melieus. This, however, appears to be un~ 
* proved. 
yi ‘5, Nota fow insects feed during some part of their lives 
«on or in the young shoots of Conifers, in the leader or the extrem- 
“ties of the lateral branches. When the leader perishes, the 
“upward growth is checked until one or more branches of the top 
“whorl twist round to supply its place. So luteral branches are 
‘destroyed or Laye their growth stopped, and the tree becomes 
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‘altered in shape and appearance. Such mutilated Pines abound 
‘in almost all woods in the South of England. 

<6, ‘The practice of growing large pure woods of Conifers of 
“uniform age tends especially to widespread rayages. Most Conifer- 
‘feeding insects will not touch deciduous treos, and many are con= 
“fined to a single species of Conifer, Others, again, limit their 
“attacks almost completely toa single period in the life of a tree. 
* Curcnlio abietis is very destructive to trees ander seven years old, 
«comparatively harmless to those of ten or more years. In a pure 
+ wood, the conditions favourable to inerease of an insect pest exist 
‘over the whole area at once, and thero is no limit: to the supply of 
“food, the facilities for egg-laying or for migration to fresh districts 
‘from the part infected. 

‘Under these circumstances, a bad insect attack localised in 
«one spot of an extensive forest, is an exceedingly dangorous thing, 
‘and it has been necessary on several occasions to isolate such an 
‘area ina European forest. and destroy it with fire to prevent the 
‘hatching of myriads of winged moths which would spread over 
‘tho neighbourhood. The danger and expense of so drastic a 
‘measure are obvious, It is a universal rule that the larger the 
district cultivated with any particular plant, the greater is the risk 
“of insect-attack, while small isolated plantations become infested 
«with diffienlty.. ae 

In tho borly of his paper, Mr. Blandford describes what ean be 
done to minimize the damage done by the particular insects he 
deals with and in conclusion he obseryes:—* No Conifer-wood can 
“he kept free from the risk of ingect-injary, unless it is freed from 
‘newly dead and dying wood, cut branches, and fresh stumps. There 
“is no need for the systematic removal of the covering of needles, 
he natural protection to the ground, nor, us a rule, of small twigs 
‘and branches much under an inch in diameter, 

“It is not rarely objected by those anxious to free a waod 
“from insects, that this thorough cleaning is too costly to be put 
‘into practice. Without it the insects cannot he kept down, and 
‘it is for them to look at the cost of labour and the opportunity for 
“disposal of such timber, and decide whether it is cheaper to let 
“the insects flourish or not. 

“The first cleaning-up of a neglected forest ia no dovht costly, 
“but after that. has taken place, there is plenty of evidence to show 
“that systematic and orderly removal of dead wood is profitable in 
“tho long ran, unless exceptional destruction of timber over scat 
“tered areas by storms or snowfall should unduly strain the 
* forest resources. 

‘No one who is familiar with the pitiable appearance of a 
«Pine-wood thinned out badly by Myclophilus piniperda can doubt 
‘that in this matter penny-wisdom sometimes leads to pound- 
‘foolishness, and that in the end the practice of keeping the forest 
“thoroughly clean—a practice advocated for many generations by 
fe sotentife foresters —is the best and safest.” 
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COVER OP TRHKS RESERVED IN COPPICE WITH STANDARDS. 6T 


EXPERIMENTS REGARDING THE 
Cover of trees reserved in Coppice with Standards. 


An extract from a Bulletin du Ministire de U Agriculture 
recently received, contains the results of numerous experiments 
made by M, Bartet, Inspecteur Adjoint des Foréts at Nancy regard- 
ing the Cover of oppice Standards, by corer being meant the 
surface formed by the projection af the crown of a tree on the 
ground. ‘The object of the experiments is to assist in deciding 
questions which the choice and application of different systems of 
reserving standards may give rise to. To avoid difficulties, the ago 
of the trees has been completely ignored and in all cases the cover 
is compared to the diameter of the trunk taken at 1m, 80 above the 
surface of the ground and the cover is taken as being equal to a 
circle constracted with the average diamoter of the horizontal 
projection of the crown. This surfuce has not been actually 
calculated, the calculations being restricted to determining simply 
the average diameter of the erown corresponding to each category 
of trunk diameter. 


The method of measurement and the nature and situation of 
the trees experimented on, comprising some 616 Oak, 169 Beech, 
and 50 Hornbeam, are explained, and the results obtained tabulated. 

‘The conclusions drawn from figures given in the table for the 
Oak are first, that whatever may be the nature of the soil 
and the ‘ago’ at which the coppice is exploited, the relation 
hetween the diameter of the crown and the diameter of the 
stem diminishes constantly as the standards increase in girth. 
Secondly, that the Interal development of the crown be- 
comes slower and slower as the trees become old. Third, that 
for trees of a given size the diametor of the crown varies but 
Kittle with changes in the rotation of the coppice or in the quality 
of Hw nvil., ‘The Bgares also show thaé so" far as regaéds tho ree 
Jative development of the crown and the stem, the Beech and the 
Hornbeam are regulated by the same laws as the Oak, 


Tho resalis obtained diffor entirely from the thoory hitherto 
adopted in the Cours de Culture, a difference arising entirely from 
the amount of cover allowed by the authors (Lorentz, et Parade) 
for tho average tree of each age clase, In an example taken for 
a hectare, the cover obiainad according to the Cours de Culture is 
not one half that obtained if the calculations be made according to 
the table above referred to, a result which will doubtless tend to 
modify tho hitherto accepted principle that the staudards in a 
coppice should not cover moro than one-third of the ground 
immediately before tho exploitation. 
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Influence of aititude on the growth of Forests 
and Trees. 


‘A most interesting paper is published in the Allgemeine 
Forst und Jagd Zeitung of November, 1892, by Dr. Seiroko 
Honda of "Tokio on his enquiries reyrinding ihe influence of the 
hoight above the sea level on the growth of forest trees, and their 
reducing factor. 

The enquiries and valuation surveys have been very searching 
and extended over areas of elevation sanging from 960 to. 1060 
metres, from 1050 to 1200 metres, from 1200 to 1850, and from 
1350 to 1500 metres. 

The results of the experiments are ehortly summarized showing 
that with increase of absolute elovation of the locality, the follow- 
ing changes take place in the growth. 


A.—THE INDIVIDUAL TREE. 


1, The increase in height lessons regularly and distinetly. 


2, The basal increase also decreases, but less so than the 
growth-height. 


8, Increase in volume lessens gradually, 
4. Thostago of immaturity in all these directions is prolonged. 


5, The form of the bole becomes less and less cylindrical and 
approaches more and more the neiloid. 


6. ‘The proportion of the inerease of the several parts of the 
trea decreases from the bottom towards the top of the stem. 


7. The reducing factor becomes smaller. 

8 The crown formation gets lower in proportion to the bole. 

9. ‘The proportion of small branch wood incroases. 

B.—Or rae Fonrsr. 

10. The actual number of stems per area increasos, whilst, 
however— : 

11, The number of stouter and dominant trees decreases, 

12 The mean height of the forest decreases, 


13, The total basal area decreases, not very apparently, but 
belongs to a great extent to trees of inferiar growth, 


14. Tho outturn in timber, scantling and first class wood 
decreases distinctly. : 


15. The outturn in small branch wood increases to some 
extent. 


16, Treos of the,same age are more inclined to form groups 
The article is worthy of perusal and study. 
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Timber Physics. 


We have received a printed copy of the first of a series of 
bulletins on Timber Physics com ‘led by Mr. B. E. Fernow, 
Chief of the Forestry Division, U.S, Department of Agriculture, 
which has been published by the authority of the Secretary of 
Agriculture, The object of the bulletins is to record the resulis of 
an extensive investigation into the nature of the important woods 
of the United States, expecially their mechanical and technical pro- 
perties and the dependence of these upon structure and physical 
condition and upon the conditions under which the wood was grown, 
Tho bulletin now under reference is preliminary in its nature, 
being intended to serve as a basis for the work which is to follow 
and is partly begun. 

The first part of the memorandum is devoted to the “ Need 
of the investigation.” Mr. Fernow points out that the properties 
of the various timbers aro not well-known and that while attempts 
more or less systematic have been made to determine these proper- 
ties there does not exist much reliable published information for 
general use, Several instances are given of the waste of valuable 
material which has resulted from this ignorance ; for instance, the~ 
employment of fine black walnut, timber for fence rails, posts and 
firewood ; again until twelve or fifteen years ago many million feet 
of hemlock (bien manadentis) were laf ia rot in the. woods after 
the bark had beon taken for fanning purposes, or this timber was 
not cut at all, because its value for building purposes was not 
understood or was underrated. Another instance 1s given of how, 
in Alabama alone, an annual saying of $40,000 to $50,000 has been 
effected by utilizing the wood of the chestnut oak for sleepers on the 
Louisville and Nashville Railroad, a large amount of which wood 
was afew ia ago allowed to rot, the tree being felled for the 
tan bark alone. 

Mr. Fernow states that it would be impossible to estimate the 
direct and indirect losses which the country suffers from ignorance 
asto the true values and strength of its building timbers, A 
résumé of some hundred letters received from leading engineers, 
scientific societies and others, is appended to his report, which, while 
strongly favouring the thorough investigation of the U.S, timbers, 
are of interest also 2s showing the multiplicity of directions in 
which the work would be of benefit. 


‘The investigation known under the name of “Government 
Timber Tests,” which is to be the most comprehensive of the kind 
ever undertaken anywhore in the U. 8. or in Europe, is stated to 


“Timber Physics, Part I, compiled by B. E. Fernow, Fores! 
Division, Washington, 1803 id orn eet, 
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differ from all former attempts in that direction, in that it starts 
out with the fullest recognition of three facts. 

“ (1), That in order to establish reliable data as to mechanical 
“properties of ony timers, it is necoesry to make a very large 
«number of tests by which the range as well as average capabilities 
* of the species is determined. 

(2). ‘That in order to enable us’ to make the most efficient 
* practical application of the data thus obtained, it is necessary to 
+ Frow the pliysical and strnctural conditions ‘of the’ test: material 
+ and bring these into relation with the best results, 


©(8). That in order farther to deduce laws of relation 
“hetween mechanical properties and the physical and structural 
+ condition us well as the conditions under which the material was 
* produeod, it is necessary to work on material the history of which 
‘is thoronghly known.” 

After certain remarks on the necessity of making the tosts on a 
large number of specimens of known origin and known physical 
condition, Mr. Fernow aulds “ While some experiments wonld lead 
us to believe that specific weight is a fair expression of the strength 
“of timbor of the same species, yet it would be hazardous to rely 
< upon this factor without regard to other physical conditions and 
* structural features of the timber,” 


Such ring-porous woods as the oaks and ash show the 
greatest strength and elasticity when their annual rings are wide, 
while the slow-grown mountain oak seems to excel in. stiffness, 
From conifers, on the other hand, according to Hartig, the slow- 
grown timbers seem to exhibit superior quality; hence those from 
tich soils are not desirable. This is appeared doubtful or, 
at least, true only within unknown limits from Bauschinger’s ex- 

eriments which showed that tensile strength in pines was indepen- 
Tent of tho total width of the annual ring but dependent on the 
ratio between the spring wood and summer wood. That wet soil 
produces brittle, dry or fresh snil tongh, timber, is believed, It 
needs proof, Contrary to general opinion, the time of felling seems 
to bo without influence on the strength of pines. The degree of 
seasoning on the other hand seems to increase the strength, 
although it would still have to be found out whether the manner 
and rapidity of seasoning may not change this result. Toughness 
or capacity for bending without rapture on the contrary, is claimed 
to be inversely proportionate to seasoning, 

The second part of the memorandum treats of the scope and 
historical development of the science of “Timhar Physics,” the 
subject matter comprised in this branch of applied natural science 
being arranged as follows :— 


1. Wood structure or Xylotomy. 
20 
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(@). Exterior form (1) Interior. structral appearance 
(c) Minute anatomy or histology, (d) Classifica 
tion of woods according to structural foatures. 
(e) Laws of wood growth (/°) Abnormal 
formations. 

Il, Physical propertios, 

(@). Exterior appearance, () Material condition (¢) 
Classification of woods according to such physi- 
cal properties as determine their application in 
the arts. 

ILL. Chemical properties. 

(a). General chomiea} analysis of wood (}) Carbo- 
hydrates of the wood (c) Extractive materials (d) 
Antiseptic materials (e) Mineral constituents. 

IV. Mechanical properties. 

(a). Form changes without destruction of cohesion. 

@). Form changes with destruction of cohesion. 

V. Technical properties. 

VIL Diseases and faults. 

VIL. Relation of properties to each other. 

The history of previous works carried out in this connection is 
then given and the third part of the memorandum devoted to the 
© Organization and methods of the ‘Timber Examinations in the 
Division of Forestry.” 


The work, as at present organized, is oarriod ont by four 
departments viz 


1. The collecting department, 

2. The department of mechanical tests. 

3. ‘The department of physical and microscopic examina« 
tion of the test material. 


4. The department of compilation and final disonssion of 
results, 


The bulletin concludes with a deseription of the different 
methods employed in carrying out the variousexperiments ; instruc~ 
tions for the collection, &¢., of test pieces, blank forms and 
illustrative records and ‘finally drawings of the machinery, &c, 
required for carrying out the experiments, 


The Nepal Khedda on the Ganges. 


With the permission of Government, the elephants of the 
Nopal Khedda, under the orders of the Superintendent, Major 
Jeet Singh Bahadur, have been permitted to march from the 
Nepal territory along the foot of the Himalaya in order to try 
nl capbare nano: of the: wild “elephants which ‘aro to’ be fund 
in the forests of the Dun and in those on the left bank of the 
Ganges opposite. Accordingly, for the past two or three woeks, 
the whole party with no less thin 275 elephants of all sizes have 
been camped at Chila close to Hurdwar and engaged in the 
endeavour to catch such herds and single elephants as were heard 
of in the neighbourhood, The camp was an enormons one, and 
a very strange sight, some of the elephants being splendid animals, 
Two, notably, wore of enormous size and very powerful brates, 
the biggest of ull being a hugo tusker named * Narain Gaj. Tn 
order to assist the Superintendant in his work, Mr. F. A, Leete, 
Assistant Conservator of Forests, was placed on special duty, and he 
has been good enough to inform us of the results to date. ‘They 
have not been very successful, only ten elephants in all having been 
caught so far, Of these, one small calf was allowed to go and also 
one very old and quite useless animal ; while one other has died 
since capture. ‘This reduces the spoil to ten, No captures were 
made in the Diin, though there was a curious incident which we 
describe in Mr. Leete's own words, “On the Slsi, the Khedda 
‘erossed into the Motichur after the Bagh Rau rogue, found him, 
‘chased him and surrounded him ; but he showed fight and so 
‘Narain Gaj was brought up against him, Narain Gaj, however, 
“did not stop soon enough, for he knocked the life, as well as the 
‘spirit, out of the tusker. The latter was knocked over and died 
‘on the spot and he is there now (all but his single tusk) if jackals, 
‘ &c., have not found him.” This will be a disappointment to the 
Ex-Amir of Cabul, for the rogue bad been proclaimed and Yakub 
Khan had obtained permission to shoot him. 

Another single tusk rogue had previously been captured with 
some trouble near Chila. 8 Khedda camp will not now come 
west of the Ganges, but they still expect to get some good sport 
towards Haldukhata. 


The best Engine for a Saw-Mill. 
M. POWIS BALE, w. ier at. 2, 


Almost every type of engine is made to do duty in a saw-mill, 
and as many of them are utterly unsuited to the work, the result is 
often anything but satisfactory both on the score of economy and 
effective working. ‘ 

Owing to the severe and yariable duty required of a saw-nill 
engine, it should be of especially strong and substantial constrae- 
tion, and abio to command a uniform speed under suddenly applied 
loads. 

‘After a lengthened experience, the author is of opinion that 
the best form of engine for driving wood-working machinery— 
except under special circumstances—is a long stroke horizontal 
high pressure, either compounded or with a condenser, or both, 
Some years ago, the author, in writing on some points to be desired 
jn a saw-mill engine, mentioned the following, and as his views in 
this respect have not altered, it may not be out of place to repeat 


em, : : 
(1) A stroke of twice the diameter of the cylinder ; (2) 
either compounded or with a condenser, or both ; (3) or an auto- 
matic expnsion slide, contre by yawerful and wunsitive gover. 
nor gear ; (4) a steam-jacketted and lagged cylinder ; (5) short 


tho loss of fac being partly compensated for by the greater frtdom 
from breakdowns. fh 


management is attainable, the most advanced form of engine is in 
the end by far the cheapest. In cases where fuel is dear, a good 
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compound condensing engine can be used with advantage ; but it 
cannot be too often repeated that, where extreme economy is requir- 
od, a skilled engine river is un absolute necessity. Ifthe steam 
pressure by which an engine is worked would be likely to vary con- 
siderably, and the load likewise vary; to secure steady and even 
running, the engine should be fitfed with valve gear having a 
considerable range of ont-off, combined with a powerful and sensi- 
tive governor. 

In selecting an engine, a full detailed specification, giving sizes 
and materials, should be obtained from the maker, with his gua- 
rantee as to horse-power—brake horse-power, if possible—the 
engine will give out at a certain steam pressure, and that it will 
work at its full speed and powor without excessive vibration. 

See that the bed-plate and frame and working details of the 
engine are of ample strength, also that the cylinder has sufficient 
metal to allow of its being rebored several times, that the steam 
passages are short, that thesliding and bearing surfaces are ample, 
and that they are adjustable for wear. The author prefers a medium 
piston speed—say 500 ft. per minnte, to higher speeds, as he has 

found the cylinders of large horizontal engines run at high speeds 
rapidly wear hollow, 

re engine of ample, but not excessive, power, for the work to 
be done, should he selected, ns too large an engine is as wasteful of 
steam as too small a one. 

For saw-mill work, the author prefers the bed-plate of the 
engine to be on the double girder box plan, and to extend beyond 
the cylinder, which should be mounted on it, as this is undoubtedly 
the best form to resist heavy working strains, If a pair of engines 
are used, it will be found well to have one large fly wheel for the 
two engines, lacing it between them, with an extra pulley for driv- 
ing the main shafting. Crankshaft to be fitted with an outside bear- 
ing. Connecting rod ends to be made sdjostable for wear, and 
fitted with straps and keys. Engine to be fitted with wide double 
motion bars and blocks, and made adjustable for wear. The bars 
should have oil recesses and grit cavities. Step and starting valve 
to bo provided and so arranged that access can be had to the throt~ 
tle valve without disturbing the steam pipe. The steam passages 
should be large, short, and direct, and the clearance n. cylindes as 
small as possible, 

For driving woodworking machinery, after repented trials, I 
am distinctly in favour of an engine With a long stroke, as it 
permits a higher piston speed without excessive vibration and wear 
and tear, and the steam can be expanded with greater facility. The 
steam ports should be as short as possible. ‘This can be secured by 
dividing the slide valves, placing them atench end of the steam 
chest ; and a high-speed sensitive governor should be arranged to 
act on an equilibrium double-beat thottle valve, or on expansion 
geur. ‘The exhaust should be of ample size, to admit of the instant 
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escape of the steam and avoid back pressure. In crowded spaces 
it is sometimos necessary to use a vertical engine ; these can be 
compounded with advantage, and although necessarily of shorter 
stroke, they can be worked with less wear to tho piston, cylinder, 
glands, &c., than a horizontal engine, the wear being distributed, 
whilst in a horizontal engine the cylinder wears oval. 

Arrangements should be made for the continuous drainage of 
the cylinder, and it should be fitted with a good sight food lubri- 
cator, which is a distinct improvement over ordinary grease cups, 
as with these latter the piston may be running perfectly dry, and 
the cylinder may be scored and the rings ont out before t] 
dant is aware of it. A very considerable economy. in oil 
effected by the use of a sight-feod lubricator as if can bo adjusted 
to supply the minimum amount of oil to keep tho cylinder properl: 
Jabdented.. On the ather Vand, thaoll-raltnnad grease etn Hands 
the cylinder with oil for a short time, and, this being rapidly cloa- 
red away by the strokes of the piston, the cylinder is left compara~ 
tively dry in a little time. 

‘Compound engines have of late years come considerably into 
nse, and are more economical than single cylinder engines, This 
arises chiefly from the fact that much higher pressures of steam can 
be expanded with greater advantage in two cylinders than in one, 
and without the consideruble loss from condensation which arizes in 
asingle cylinder when tho steam is ent off very early in the stroke, 
Again, if'a considerable range of expansion be attempted ina single 
cylinder, and the cut-off is very early, the strain on the working 
parts is great, necessitating excessive weight and strength in the 
engine. In the case of compound cylinders, however, this strain is 
distributed. 

In single cylinders, if large expansion be attempted, the steam 
condensation is excessive and becomes s serious matter. Compound 
engines will work more steadily and with less friction and yibra- 
tion, consequently the general details of the engines may be made 
lighter. Where a. sufficiency of water is obtainable, a condenser can 
be fitted to an enyine with considerable advantge, as in this case, 
instead of being exhausted into the open air or water tank after 
each stroke ef the piston, the steam passes through the exhaust part 
into the condenser, and, coming in contact with the water, which 
is in constant. circulation therein, is itself immediately condensed 
or reduced to water. In working the condenser, an air pump is 
employed, which keeps up a vacuum and relieves the piston from 
back pressure, thus increasing the effective power of the engine. 
The water made hot by the condensation of the steam is again used 
to feed the boiler, hence a second saving arises. 

A simple and convenient arrangement for working the 
air-pump for a condenser is to prolong the engine piston-rod 
through the hack cylinder cover. ‘The air-pump should be double 
acting, and the valves arranged so as to give ready access for 
adjustment and a The engine-bed should bo prolonged and 
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the condenser mounted on it, 40 us to secure porfect alignment. The 
author has found pump valves of indiarubber, with gun metal seats, 

wards, and holts, work very well. Lf there i no overkead tank 
Bir the injection water, sluice valves will be found most useful for 
starting the engine. 

‘Automatic expansion gear is especially useful in a saw-mill, 
and with varying loads effects a considerable saving, as the admis- 
sion of the steam: is regulated according to the speed or load on the 
engine. ‘The gears of Corlis & Proel have proved themselves very 
effective. 

Another advantage arising from the use of automatic expan- 
sion gear is that the steam is always delivered to the cylinder at 
the bighest available pressure, whilst in the case of an ordinary 
slide valve engine whore the cut-off of the valve is always positive, 
the admission of the steam is governed by means of a throttle valve 
the action of whieh “wire draws,” and reduces the pressure of 
the steam. With efficient expansion gear the amount of steam 
required to do the work on hand at the moment is practically mea- 
sured at every stoke of the engine, and no more is used than is 
required, and this in turn is fully exbansted of its enorgy by expan 
siol 


Owing to the constunt and great variation. of the load ina 
saw-mill, 36 is important that » governor bo fitted sufficiently 
powerful to keep the engine perfectly ander control, and the sped 
iniform, Various forms of high speod governor have come nto 
use, and several of these have proved themselves both gensitive and. 
quiet in action, and are to be preferred to the older-fashioned type, 

Another very satisfuctory arrangement of automatic expansion 
gear is the Ruston, In this the cut-off valve is made multiple 
ported to give free admission of the steam, and is driven by a radi- 
us rod, the free end of which is moved up or down in an oscillating 
slot-link, which is driven by a separate eccentric, the precise posi- 
tion of the rod being determined by the governor. As the speed 
of the-engine increases and the governor balls rise, the travel of 
the expansion valve is reduced, and the steam is ont off earlier ; 
should the engine run more slowly, the contrary occurs, The range 
of cut-off is from a fraction up to half a stroke, 

For the guidance of readers, I append a specification of a 
high-class engine, well adapted for saw-mill work :—One improved 
horizontal compound tandem condensing engine to indicate 340 
horse-powor mounted on double girder box plate, planed on faco; 
high pressure cylinder, 18 in. diamotar ; low pressure eylinder, 
4 in. diameter ; stroke of pistons, 36 in. ; number of revolutions 
per minute, 90; diameter of vertical air pump, 20 in. ; stroke of 
vertical air pump, 18 in. ; diameter of horizontal air pump, 14 in. s 
diameter of crank shaft, 10 in. ; made of best fagotted serap icon 5 
diameter of fly-wheel, 18 ft. ; width of face of fly-wheel, 28 in ; dia- 
meter of stop valve on high pressure cylinder, 5 in. 
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To be fitted with Corliss’ Variable Expansion Gear, on high- 
yressure cylinder, and ordinary slide valve on low-pressure cylin- 
ler. The'cylinder to be made of hest hard cold blast izon, to be 

steam jacketted, and with steam chest to be fitted and lagged, 
Connecting rod, slide and pump rods, to be of best faggotted scrap 
iron, and ihe piston rod, pins, keys, &c., of steel. wins, joints, 
&c., subject to special’ wear, to be case hardened. Valves and 
plunger of pump to be of gun metal, All journal bearings to be 
of best gun metal or phosphor bronze, to be made adjnstable for 
‘weur and efficient means of nbrication to be secured, An efficient 
sight feed lubricator to be fitted to steam cylinder, eccentric straps 
to be of gun metal, and made adjustable for wear. ‘The whole to 
be finished to the satisfaction of Mr, + 

In conclusion, I may add :—Do not be persuaded into pur- 
chasing a low priced engine or boiler under any circumstances, as 
you may rest assured that it is impossible to purchase a first-class 
‘equipment at the price of a common one, The loss sustained in a 
day hy using a poor engine and boiler may not be great, but this, 
roultiplied by a series of years, may amount to an enormous sum ; 
in fact, in some cases, enough to buy a first-class plant several times 
over.—( Timber Trades Journal. ) 


Edinburgh University Forestry Lectures. 


The introductory lecture to the Course on. Forcetey in the 
Edinburgh University was delivered recently by Colonel Builey in 
the Agricultural Classroom. Among those present were Professor 
Bayley-Balfour, Professor Wallace, Dr. Cleghorn, of Stravithie, 
Colona Dodds, &e, 

Colonel Bailey said that originally it was intended to complete 
the entire series of about one hundred lectures before the close of 
the winter season ; but, after consulting several gentlemen well 

ualitied to offer an opinion on the question, he had decided to ask 
the permission of the University Court to divide his course into 
two parts. The first part would deal with forest botany, or the 
structure nad Growth of trees ; and the sccond part with sylvien]- 
ture, comprised under which would be the habits of trees and their 
behaviour under the influence of heat, light, moisture, climate, 
various classes of soil, &c., the more important sylvieulture systems 
under which trees were grown in masscs, and the creation and 
treatment of woods undor these systems. These two subjects would 
occupy the winter season, and the other subjects—such as mensur- 
ation and yaluation; working plans, or the organisation of woods in 
such a manner that they might best fulfil the objects for which they 
‘were maintained; forest pathology, or the diseases of trees and their 
treatment; and the utilisation of forest produce—would be taken 
up during the summer, when opportunities for making excursion 
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were greater than during the winter season. The new arrange- 
ment would have this adyantage also, that jf he could alternate 
tho first and second parts in such a way that the second. part 
might be taken first next year, and the first part second the 
year after, and soon, astivient would be able to follow the 
whole course, either ina single year or in two conseens 
tive winters or two consecutive summers, Colonel Bailey then 
explained farther the nature of the course—mentioning. that he 
meant to use Dr. Scblich’s * Manual of Forestry” in dealing with 
the general part of sylviouttare, He had been told, regarding 
books originating elsowhere than in the United Kingdom, that tt 
was sometimes objected that. they taught “ Continental forestry,” 
which id not apply tw this countrys But he didnot recognin 
Continental, Scottish, or any other spevial kind of forestry. he 
principles which should guide the forester were the same. ail over 
the world, and those were what he proposed to set forth in that 

art of the course, Ho was aware hut there were some excellent 
kx on the subject by Scottish authors, but these would have 
greater value in the special part of the course rather than in the 
goneral part of which he wis now speaking. ‘The mote their eyes 
wera opened by a study of the general principlos on which the 
seeace of forestfy was Lied, the beter they woudl be ble fo ape 
preciate the special conditions with which they had to deal and the 
sooner they would be able to assist in building up, for the treatment 
of each species of treo downing, in thie eountry, compte 
system which eould be unhosilatingly accepted by’ their successors 
as one which rested on a solid. foundation of recorded faots to the 
observation of which they would be guided hy the researches con- 
ducted by the most eminent foresters the world had produced, In 
conelucling, Celonel Bailey said ke might mention a document that 
recently etme into his hands, viz, the Board of Agriculture's 
bbuilding specifiention, which did net’ permit ‘the uso of Scottish 
timber in agricultaral. buildiogs ‘without. special permission, Tt 
ermitted the vse of Canadian, Norweginn, and American aber, 
Eat not Scottish timber, without special” permission. That. seemed 
to him to be a slur on the proprietors and forests of this country, 
He was in correspondence a short time ago with a proprietor jn the 
North, who sad to him, “What is the use of our fearing forestry 
in this country ? Here we are prohibited by the Bourd of Agri. 
culture trom’ using Scottish timber for building purposes.” “He 
(Colonel Bailey) wrote buck to him and suid thet if there is any 
* such provision’it must bo beeause you grow bad timber, I do not 
‘Holiov the Bonril of Agricntiao desites to prevent the uso of good 
“timber” He (Colonel Bailey) got the specication, and thot he 
found it stated that Scottish’ tber could not he used without 
spocial permission, and that that should only be accorded by the 
inspectors when it was sound and seasoned, showing that the ex- 
perience of the Board of Agriculture had been that proprietors were 
in the lubit of using timber of a bad sort. What he (Colonel 
Bailey) would like to #€o established would be euch a modo of wood 
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management in this country that the Board of Agriculture should 
revise that specification and should strike out this evil and, he 
veoull venture to say, insulting clause. (Applanse). He perhaps 
would not give offence if he added a few remarks on the extraor~ 
dinary ignorance which seemed to prevail rogarding this matter of 
forestry. It was his belief that very few people outside of what he 
might call the “magic ring” realised that there was anything in 
it. A man who lived in the country and had seen trees as he 
walked, perhaps, to and from church, fancied he knew all about 
them. He fancied that Professor Bayley-Balfour, and Professor 
Wallace, and some others in the room could tell them a different 
story. He vontured to think it was a very wide and a very ab- 
stract science, that required deep study and that involved a know- 
ledge of several cognate sciences, He hoped the time was not far 
distant when they would find that the people of this country. were 
‘ex thoroughly acquainted with the general facts of the question as 
he knew they were in France and Germany.—(Limber Trades 
Tournal.) 


Burmese Amber. 


Dr. Otto Helm, of Danzig, has submitted the following 
report on a pioce of Burmese amber. He writes ;—Dr. Fritz Noet- 
ling, under orders of the Director of the Geological Survey of 
India, has sent me a piece of amber-like resin from Upper Burmah. 
T have, as far as the small quantity of material would pormit, made 
a chemical and physical examination of the specimen, and I hope 
to follow the publication of this preliminary investigation with a 
further contribution. 

The fragment under examination is covered with u thin wea~ 
thered crust of a brown colour. When broken it exhibits .a shin~ 
ing, conchoidal fracture, with a greasy touch, The internal colour 
ix dark yellow, some parts being transparent, and others smb-trans- 
parent, the latter being heclouded with organic matter, finely dis 
geminated through the substance of the resin. The specimen exhi- 
bits a fine blue dacieasonce. If light be sent into the interior with 
a conyex glass Jens, the cone of light appears of a golden yellow 
colour, dn polarised light, tho same colour is exhibited, changing, 
however, by revolution of the Nicols through 90° to blue and 
orange. 

‘The resin is as easy to cut, saw and polish as the Baltie amber 
(Succinite ) ; it is a little harder, however, than the latter, its 
hardness varying between 1'5 and 3. 

Tts spocifie gravity is 1034. 

As to the chemical constituents of this fossil resin, I am not 
yot able to give an ultimate analysis, as the piece in my possession 
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exhibits no portion of perfectly clear colour, but is clouded through- 
out by finely disseminated particles. [ have, nevertheless, mado a 
dry distillation of the resin, and the results are extraordinarily 
interesting and different from those which other fossil resins give 
under like conditi Daring the distillation, for which I used a 
retort, there first. appeared a white vapour cloud, which, on 
cooling, condensed to water-white drops 5 subsequently the vapour 
hecame tinged with yellow and condensed in thin oily streaks ; 
ultimately, the cloud was dissipated and thick oily drops flowed into 
the receiver, The distillate is a brownish yellow oil, with tarm 
¥, of a peculiar burnt smell and an extremely small 
quantity ofa watery liquid. T treated this liquid with hot water 
and filtered : it was water-white, and gave an acid reaction with 
litmus paper, On repeated distillation “over a steam bath, a liquid 
distilled over und a yellowish residue remained behind which T 
cleaned by solution in water with subsequent filtration and eva- 
ration, The small quantity of erystals thus obtained I recognised, 
well-known reactions, to be pyrogallic acid, whilst the aqueous 
distillate contained formic acid. “Suecinie acid was not found in 
the products of distillation. 

The resin contained 0°6 per cent of ash which was composed 
of iron-oxide, sulphuric acid, carbonic acid, and lime. I found 
a very small quantity (0*013 per cent.) of ‘sulphur in’ combina 
tion with organic substances. 

The fusion point of the resin cannot be determined, as before 
that point is reached it decomposes with evolution of a ‘white aro- 
matic vapour. 

The resin proved to be very resistont against solvents :—Chloro- 
form dissolves only 2°2 per cent of it, Alcohol dissolves 0°8 per 
cont, the solution leaving behind, on drying, « black-brown resin. 
Ether dissolves 24 por cent, the solution leaving, on evaporation, 
a clear yellow resin. By oil of turpentine 18-5 per cent was dis- 
solved, whilst carbon bisulphide dissolved 46 per cent. 

Ifthe pulverised material is treated with concentrated sul- 
phuric acid, the resin gradually dissolves, forming _u solution of a 
red-brown colour, which blackens on heating, When the red 
brown solution is treated with water, a dirty white deposit separates 
out, Concentrated nitric acid at the ordinary temperature has little 
effect on the resin, but on heating, the latter is changed into a yel- 
low friable substanco, 

By friction, the resin becomes electric, and retains its electri- 
city for some time, 

From the foregoing investigation, it seems that the Burmese 
resin differs from. all the fossil resins with which I am, up to the 
present acquainted ; and I shall continue this research as soon as 
further specimens of clear colour are available, (Memoirs of the 
Geological Survey.) 
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Tho Timber trade on the Yangtse, 


‘The British Consul at Hankow noticing a great growth in the 
timber trade in the greut river owing to the decrease in the inland 
transit dues, says that for many years the high transit duties impos- 
ed, amounting often to over 100 per cent., ad ralorem, checked the 
trade, which the natural features of the country—ateep declines easily 
formed into timber-shoots and swift torrents capable of floating the 
timber to navigable streams—should have facilitated, and which 
the very low charge for labour in the forest regions should have 
made profitable, Totely, however, these dues have been lightened, 
and the consequence has been an enormous extension of the timber 
trade at Hankow. Most of the timber goes down the river in the 
form of huge rafts. These, with the huts erected on them for the 
raftsmen, looking like floating islands, are a remarkable jeature of 
the river landscape of the Yangtso ; and the Boating timber yards 
where these rafts are lashed together reach for some six miles along 
the north bank of the Yangtse at Hankow. The valuo of these 
rafts must be enormous, but they do notappear in the trade returns 
for the port. Owing to the increase of both rafts and foreign ship- 
ping, collisions were at one time freqnent, giving rise to acrimonious 
Ved iosblewme diepntes, which, tiowever, the Catenl bes now 
succeeded in obvi: by inducing the Chinese to accept certain 
simple regulations. eWeekly Times). 
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On Forest Settlement and Administration, 


Tt appears from an article in the April 1892 number of the Indian 
Forester, by Mr. Baden-Powell, who has had good opportunities 
for forming a correct opinion, ‘that the way in which the forests 
have been settled is, generally speaking, not entirely satisfuctory, 
The same conclusion has, I dare say, been arrived at by others who 
have had mach to do with settlement work, In the earlier days of 
the Forest Act, the chief object of the settlement officer was, so far 
as my oxperience goes," to “reserve” as much as possible of 
what ire considered really valuablet forest ; to “ protect” the whole of 
the remaining waste-lands after leaving a margin for the extension 
of cultivation ; to declare the whole area free of rights; to grant 
concessions freely all over the protected area ; and to keep the 
reserved urea free of all concessions. This mode of procedure 
enubled the ‘settlement’ to progress rapidly, as, although some 
care was deemed necessary in the selection of reserved areas, but 
little trouble waz taken in the selection of the protected areas which 
was often done in a very summary, Tagrhaeard fashion, It also foll 
in entirely with the view generally held that this was the only 
mode of selection which would enable villagers to have ample areas 
of the permanent forest lands from which to help themselves to 
produce and in which to graze their animals at will. The one 
advantage of the system, from the forester’s point of viow, was that 
it gave to the Forest Department certain areas over which it was 
intended that the latter should have full control, and over which, as 
a matter of fact, it was given full control. A disadvantage was 
that these arens of protected forest, often largely exceeding the 
reserved areas, were invariably situated in the most frequented and 
populous parts of the country, in the vicinity of towns, villages and 
cultivation, and were really far more in need of settlement (in the 
intorests of the surrounding population) than the reserved areas, 


“Tt is scarcely necessary to say that these remarks, as well as those which 
follow, have reference only to the somewhat limited sphere which has come 
under'my own observation, 

+ ive, These arene which wero stocked with the biggest and mont market: 
‘able trees. Other economical mattera were not thought of. 
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At that time, however, the general féeling in the Revenue Depart= 
ment, and to a certain exent also, the feeling in the Forest Depart- 
ment, was against reserving any area which could not be declared 
free of rights and concessions, and it would have been quite 
impossible to reserve more than a fraction of the permanent forest 
area, Lb was thought that reservation under Chapter IT of the 
Act would give unlimited powers for evil to the Forest Department; 
and that Reserved Yorest should, if only for this reason, be confined 
ag much as possible, if not entirely, to areas that could be reserved 
free of all rights aud concessions. Ina great measure owing to 
these mistaken notions of the object and effect of reserving forests, 
Revenne Officers were generally at bottom dead against Reserved 
Forest at all and the oddest thing was that no amount of explana- 
tion regarding the aims and consequences of reservation under 
Chapter II served to disabuse their minds of the conviction that 
that Chapter had been introduced into the Act, by the Forest Depart- 
ment, with a view to defrauding villagers of ‘their rights, or to 
conyince them that it was in the least degree upplicable to forests in 
the immediate vicinity of inhabited tracts, Even now, many seem 
to hold mistaken views on the subject: otherwise, it would be 
impossible to explain the antipathy fo reserved forests often mani- 
festod in recommendations regarding quite recont settlements. 

Of late years there has been a tendency-to reserve a propor 
tionately far Tanger area, and even to convert some of the originally 
protected areas inta reserved, hut the control of the reserved, as. 
well as of the protected, is rapidly slipping, or has already slipped, 
away from the Forest to the Revenue Department. This transfor 
of authority over areas which it is desired to maintain permanently 
as forest is, I consider, to he regretted, How is it possible to have 
confidence in the management of a department which has so persis- 
tently and so blindly opposed sound settlement: and_ management ? 
In a leading article in the October number of the Indian Forester, 
it is asserted that the constitution of reserved forests in many parts 
of Madras is ascribable to the co-operation of Revenue Otheers 
consequent on their being given a larger share in the management 
of forests. But could they help themselves ? Had not the siat 

‘one forth that arcas intanded. to. be kept permanently wider 
forest. should be settled ? Is not the fact now more generally 
recognized that reservation and the exercise of rights and concessions 
are compatible ? And has not the Revenue Department been full 
compensated by getting complete control—if not nominally, at all 
events practically—of the forests, info ta own hands? But if these 
reasons are not sufficiently convincing, and it be still maintained, 
by the writer of that article and his followers, that the reservation of 
certain areas in Madras is to be ascribed to the cause alleged in the 
article, that fact would also prove the unfitness of Revenue Officers 
to weal fairly with forest affairs, since they have, according to the 
writer of the article, to bo bribed to take right action by tho 
concession of a larger share in the management of the forests. "I do 
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not see how men who have neither the requisite training, nor the 
practical acquaintance with forest. affairs necessary for a thorough 
understanding of forest questions or of agricultural matters con= 
nected with forest management, can be expected to deal satisfac~ 
torily with forest affairs except by pure chance ; but apart from 
this” consideration, their training and surroundings constitute a 

werful incentive to act in u way unreasonably harmful to the 
Forests, A special function of Revenue Officers is to look after 
agricultural interests ; and, in all questions in which the farmer is 
directly or indirectly concerned, he is admittedly represented by the 
Revenue Officer, who cannot fail to approach these questions with a 
biassed mind ; the two offices of Advocate and Judge cannot be com- 
bined. I do not blame him, all I say is that no person so situated is 
fit to decide between the claims of agriculture, on the one hand, and 
of forest conservancy and administration on the other, I think it 
was Sir Richard Temple, who used to talk of “physically educa 
ting” Revenue Officers up to a rational and impartial treatment. 
of forest affairs, It would be as reasonable to hope to educate a 

‘kk of wolves into guarding a flock of lambs;* education will do 
much, no doubt, and if the subjects of examination taken up hy 
candidates for the Civil Service uf India were such as to develop 
the faculties and a knowledge of the subjects most necessary for a 
member of that service, our forests would assuredly receive more 
rational treatment ; and their position in the national economy, 
as well as their right management, would be more easily apprecia- 
ted by men whose influence for good or evil is out of all “proportion 
to their knowledge of things and consequently, to thoir power of 
drawing correct inferences from what they see.t If some atten- 
tion were paid to forest and cognate subjects, fewer inter-depart- 
mental disagreements would arise on pure matter of fact. Such a 


*Not that T would liken Revenue Officers to wolves, but the metaphor 
exprestes the idea intended—you cannot deprive an individual of bia matural 
instincts unless you remove the cause which, in the present case, in, inter alin, 
‘the championing of the so-called (not alwayé real) interests of agriculture, 

This may appear, at first sight, to be too strong a statement, I have no 
wish to exaggerate, and I do not think I can be accused of over atating the case. 
What iv the business of s Kevenus Oflicer? Certainly not the study ef olacaior 
mathematics, or modern languages, and yet thete are the subjects. which alon 
enable the majority of candidates to get into the Civil Service of India. Subject 
calculated to develop the best work by a Revenue Officer, to enable him 
ideratand the natuze and bearing of many questions with which he comes i 
daily official contact, and to cultivate the faculties of observation and acienti 

trod, are comparatively neglected ; while the sciences of eariculture, eng 

anitation, aa possibly other matters of the groatontpract! 
valueto him, are entirely neglected. No sensible person would ever drean 
jucating, a la Macaulay (I believe lie wae the man who introduced the pr. 
fystem) @ youth intended for the naval profession, or more correctly ape: 
of educating him on the lines which Macaulay's system has led to; and ye 
Tings are quite aa well suited to the navigator as to the Civil Servant. ‘Thin 
changed a good deal since the earlier days of the competition-wala ; 
hhe waa a lots ambitions man in those days; at any rate in our day, 

rary or mathomatical eduoation will not suffice for men who as} 
ding part in the decision of all the technical questions of the 
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misapprehension of the facts as is involved in the statement, for 
example, that kumri-cultivation on the precipitous mountain slopes 
cof Southorn India is eminently conducive to tree growth, and ‘hat 
therefore, it should be encouraged, would at all events, be impossible, 
as well as many equally ill-founded statements of a different nature 
advanced by Hevenue Officers in all good faith, in their eagerness 
to make outacase for what they consider to be the interests of 
agriculture. . . 
‘My contention is, then, briefly this, that Revenue Officers as 
a class, are unfitted by education and by the force of circumstances 
that surround them, to deal fairly with forest affairs, and that the 
history of forest administration “shows that, as a class, they have 
steadily opposed the rational treatment of forests, Some of them, 
at least, virtually admit this. Sir Richard Temple did, and so 
does Mr. Baden-Powell. The opinion of the latter is the moro 
valuable in that he has had more varied practical experience of 
forest matters, and has devoted more time to their study, than any 
other member of his service, past or present, It is worth while, 
therefore, to give a few extracts from his paper, already referred to, 
in which he repeatedly accuses Revenue Officers, as a class, 
of incapacity to regard forest affairs seriously or in their 
true light. He accuses them of holding the view * that ordinary 
forest offences do no harm,” that ‘careful forest preservation, 
‘implying protection against trees, is only necded for a very 
© specin] and limited class of plantation and for valuablatenk and other 
“first class woods. And it is held that for the great bulk of forests, no 
« particular care is needed ; and that (of course excepting gross acts 
‘ of destruction) everybody may be left to take wood, grass and 
‘hark, and to graze cattle freely at all times, and in all places, as he 
«pleases ; and that, though the forest may not, under such free and 
‘easy treatment, produce ‘ gigantic teak trees,’ still it will yield, and 
«go on yielding, all that is practically necessary.” Again, the 
* majority of officers cannot get rid of the idea that no matter how 
«numerons or extensive the demands on a forest are, no care is 
‘needed in periodically closing any part ; no unpalatable restrictions 
«need be fecod ‘on the quantity, or_mode of aoqniring it, the yield 
‘will go on for ever, a8 long as produes is only fairly taken and acts 
of mischief, as distinguished from acts of mere appropriation, are 
repressed. The absolute fallacy of this idea, itis to ba feared, will 
sot be established, till our forests are experimentally ruined before 
sar eyes, if indeed (and hero is the misfortune) the ruin, which is 
sot less sure because slow, is notdelayed beyond the ordinary 
‘Yicial lifetime of any one officer. To this inveterate belief is, 
fortunately, to bo added, tho intonse fear of unpopularity and dis 
tent.” These, then, are, according to Mr. Badenedowell, some of 
-stacles to rational management under existing circumstances, 
vy are pretty stiff ones, too, Nobody wishes to deny that now 
we come across Revenue Officers who rise superior to their 
vent and admit the necessity of establishing rational 
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management in all forests which are considered to be necessary for 
the welfare of the country, who recognize the}facts that must 
be fed to attain this object and are propane to five them. But 
it is quite natural that a far greater number should, in spite of the 
facts, take a very different view of the necessities of forest manage- 
ment, and this course is all the easier to the many, who, as pointed 
out by Mr. Baden-Powell, are incapable of perceiving’ the disas~ 
trous effects that the adoption of views similar to theirs has brought 
about in the past, nor the evils that the adoption of their policy” is 
destined to bring about in the future. It is, therefore, a misleading 
and empty. phrase to talk of enlisting the sympathies of Revenue 
Officers, © That object could only be attained by smothering their 
much stronger feclin s in the direction of laisser aller. Still less 
is it possible to “ enlist the sympathies of the villagers,” a much 
abused phrase of which we hear so much whenever it is desired to 
abandon scientific management or to grant them unnecessary 
concessions, Theirs is, even more than thut of the Revenue Depart- 
ment, a hand-to-mouth policy, and they naturally treat as an 
excellent joke, any suggestion that thoy should exercise tho slightest 
self denial or even care in order to preserve some of the forest for 
the use of those who are to come after them, although they may, 
and often do, recognize well enough the destruction that is going 
‘on, and the consequent evils in store for their descendants, 

We often heur it said that the Forest Department should have 
fall contrel of lechuieal mutters while the Revenue Department 
controlled the non-technical. ‘Theoretically, this may appear to be 
an excellent arrangement, but those who think so, should tell us 
how it is to be put into practice. Theorists omit this important 

art of the programme, A few years ago, not quite recently—he 
1 scouted many of his professions since then—Mr. Gladstone 
said, with reference to Home Rule, that to separate Imperial from 
Local business * passed the wit of man.’ We may borrow the phrase 
in the present cuse, and say that to separate the technical from the 
non-technical passes the wit of man, Surely this must be obvious 
in a thousand ways to everybody. Take, for instance, the funiliar 
ceaze of a closure against grazing. The actual prohibition certainly 
cannot be called a technical affair, but it may be the first. and only 
step in the preparation of the soil for the reception of the seed and 
the only practicable means to that end und as such would be a 
technical operation (although the Revenue Officer might not see it) 
on which the very existence of the forest would depend. Who 
then is to say what is technical and what is not technical ? And yet 
in all quostions regarding the apportionment of coulrol between ~ 
the two departments, how much stress is apt to be laid on. this 
point, and what tremendous castles in the air are erected on the 
aseumption that the two functions can be sharply defined ? 

"this fact—the impossibility of separating professional fn 
non-professional functions—should therefore, be recognized. Uyltil 
this is done, and until the principle is generally ‘admitied that © 
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Revenue Officers, as a class, are incapable of holding sound views 
regarding the management of forests, there can be little hope of 
lasting progress or of continuity in forest administration as » whole. 
‘When these frets are generally admitted, it may be possible to 
affect a compromise by means of which the Forest Department 
shail be enabled to fall che fumetion for which it was presumably 
created 2nd to manage its own affairs, or at least to have a pre= 
dominant voice in the matter, It would be preferable to have a 
much smaller area well managed than to have the whole of the 
present area worked in a half-hearted manner which ensures the 
inaintenance of no portion. A further measure which will be found 
to be necessary will be the appointmont of a Forest Officer to euch 
rovince as Secretary or Joint Secretary to Government in the 
Forest Department, as suggested (I think) in an article in the 
Indian Fovester for October. Excepting the Burmese, no Local 
Government has a professional adviser attached to tho Secretariat, 
bnt there can be little doubt that, if coutinnity in regard to forest 
affairs is to be ensured, and misunderstandings are to be avoided, 
measure of this kind will be found to be necessary, 

One word more before concluding, This papar may possilby 
be read by a member of the Revenue Department, In. that case, 
I would express the hope that he will not take offence at a bit of 
straightforward criticism and plain speaking, without which it 
would bo imposible forme to make out my case in favour of fuller 
control by the Forest Department of the forest estates, which it is 
considered necessary to permanently maintain for the welfare of 
the country. 


FUTAIE, 


Injury by Insects and the value to Forests of the 
Enemies of these Insects. 
Taanstarion ny 8. E-W. 


Under tho above title there is an interesting Article in the 
Forat und Jagd Zeitung for October, 1892, by Dr. Adalbert Seitz, 
‘Phe author commences by remarking that in spite of the volumin= 
ous literatnro on this subject, there is still a want of uniformity. in 
opinion in questions of forest zoology, which is sometimes painfully 
evident, as for instance in the discussion of laws prohibiting the 
destruction of birds, ete. He proposes to lay before the ler a 
resumé of the observations mado during a five yenr’s tour through 
natural and artificial forests in all paris of the world, not in the ho 
of settling for ever disputed questions, but rather with the thought 
of bringing thom again under final discussion, Before ontering on 
the subject of the enemies ta insect lifa, it will he well to aay 2. fow 
words on the influence of inseets, un influence which can only affect 
forest\ or agricultural interests’ when insects appear in abnormal 
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number. ‘The reasons for such appearance must therefore first be 
discussed, happily it is only under abnormally favorable conditions 
that an abnorimal swarm of any insect.can occur in nature. Calam- 
ities caused by excessive production of insect life have been attribue 
ted to a disturbance of the natural equilibrium existing in the 
animal and vegetable Kingdoms, and man has been held responsible 
for such disturbance, but the author places no faith in such an equi- 
librium, for personal observations made in all parts of the world 
have revealed to him a constant fight for existence resulting fre- 
quently in the disay ppearance of some species. Farther, if such an. 
equilibrimn existed in nature, there could be no questions of natural 
development and improvement in organic life : it would require the 
intorforence of man to cause the disappearance of one species and 
the appearance of another, Even if this much talked of equilib 
rinm existed in nature, how would it be possible in cultivated areas 
where we have instead of moorland, wheat fields, and instead of 
virgin forests, plantations ? That such changes must influence insect 
life is incontestable, but 2 few of the conditions which regulate 
the increase or decrease of that Jife must first be considered. 
The most potent factor with regard to this is Climate, and moths 
(which are the most important forest insect because they not only 
strip the folinge bat by weakening the tree expose it to the future 
ravages of beetles) are, of all insects, most influenced thereby and 
although these climatic influences are most complicated in’ their 
action, yet careful observations lead to certain valuable conclusions. 
That the averago annual temperature influences insect Jife may be 
gathered from the fuot that the appearance of various insects shows 
8 periodicity agreeing with the eleven year weather cyclo. Tho 
years 1797, 1808, 1819, 1840 were remarkable for the damage done 
to forest growth by insects. No information is, unfortunately, forth- 
coming regarding 1830, The periodicity thus noticed is not @ 
peculiarity in Europe, it has been long ago remarked in America, 
Swinton “found that a few species which were under special 
observation for 44 years, swarmed plentifully in the years 
1835,1846, 1857 and 1868 and were searcest in 1840-41, 1851-51, 
1862-63 and 1878-74. The increase was always in the year -of 
minimum area of sunspots, the decrease in tho years of maximum 
area of the same. It cannot be considered extraordinary that the 
dates first quoted above do not agree with those entered below, for 
it must be remembered that the observations were made only in 
reference to a species, and the appearance of insects in abnormal 
numbers is influenced by other conditions than climate. In point 
of fuct, in the years when one spocies is specially strongly repre- 
sented, other species seem to disappear entirely ; but when wo 
consider climatic influences in detail, we arrive at results which aro 
not forthcoming when we, as we have hitherto done, treat of climate 
generally. For instance, a mild winter is antagonistic to the 
increase of insects with a generation period of one and which 
pass the winter in the larva stage. ‘The reason of this well-known 
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fact was said by von Frohawk to be that, in mild winters, fewer 
insect-eating birds are destroyed by the severity of tho elirate, 
and the greater frequency ofjthese birds inthe following spring 
accounts for the decrease in the number of insects, The influence 
cof birds on insect life has, however, as compared with that of climate, 
Toen much over rated, and Rarrt's explanation appoare to be 
muen more probable, namely, that the mild winter conduces to 
breaks in the period of hibernations with the resulting decrease in 
the number of larva. It has frequently been remarked that with 
abnormally warm weather in December and January the eater 
pillars of Bombya rubi, Gastropache pini, und other species leave 
their winter quarters prematurely, only to die in thousands when, 
to them, unexpected cold weather again sets in. Late winters 
have also a harmful effect in the increase of some species, For 
instance, Orgyéa antigua, in years when along and fine autamn 
has aero produces at the end of October a third brood, consist~ 
ing almost entirely of male insects, for this reason that the female 
caterpillars, which form their cocoons much later, have not had 
time to complete the metamorphosis ; it is of course a great dis- 
advantage to the increase of the species that the majority of the 
males should appear in autumn, whilst the females do not’ appear 
till the following spring. 

‘An mmusual dryness and poverty of sap in the food-plants of 
insects, has an adverse influence on the development of the larva, 
so it is evident that hot and dry summers have also a pernicious 
effect on insect life, becanse slow development and Inte metamor- 
phosis must, increase the danger to the individual insect ; in point 
of fuct, dry summers are marked by scarcity of perfect insects and 
the large iumiber of cripples and abnormal types that are found, 

‘The ywer of resistance to meteorological conditions varies 
auch with the species ; for instance, the caterpillars of Gastropacha 
pind have been Hound in hollows which were Thehig the winter full 
‘of rain water, and even frozen hard, so that it was possible to break 

lars in two or more pieces, yet when this frozen mass 

was thawed in a warmer atmosphere, the caterpillars at once revived. 
On the other hand, it may be remarked that, as the mean temper- 
ature of any locality falls, the northern limit of the species is pro- 
portionately restricted, and the reason of the disappearance of 
certain species from certain localities is frequently attributable to 
this cause. For instance, in the summer of 1880, in England, some 
butterflies disappeared altogether, whilst others became scarce and 
Carrington attributes this to the severe cold of the preceding 
winter ; Melitaa aurini, which was common in Sussex up to 1834, 
does not exist there; whilst Bryophila muralis completely disap- 
ared from Wiesbaden since the occurrence there of ahenvy frost 
in May 1876. Insects, moreover, do not only diffor in the ability 
of withstanding extremes of heat and cold, but also in the manner 
they ure affected by changes in the weather, As every species is 
not in the same stage of development at periodically recurring 
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changes in climate, such changes mast necessarily react in various 
ways in various species, In this vircumstaneo lies the explanation 
of the fact that similar weather may result in the annihilation of one 
species and the increase of another. 

After favorable climatic conditions, the most important factor 
in the increase of insect life is that of favourable weather during the 
breeding time; if all the individuals of one species arrive at perfec - 
tion together, the chancos of fructification of the individnal are much 
inereased.  Ongyia pudibenda, in ordinary years, exists as a porfect 
insect, from April to July ; in 1889, however, all the moths of this 
species appeared simultancously and ten days after not a single 
specimen could be found. It ean be imagined what an. effect in 
the inereaso of w species such an occurrence wold have when the 
sexes dil not have to wait for days exposed to all adverse influences 
before procreation took place. For many species, indeed, the 
possibility of procreation within a very limited period is a. sine quia 
‘non of continuance of the species ; for instance, Zenzera aesculi 
swarms only for one night and thereafter disappears; Coréa 
pyralina is common in some localities, but is not frequently met 
with, because all the individnals of the species are developed within 
a period of three days. If, therefore, the weather during the short 
breeding time is unfavourable, the species. may become for years 
almost extinot. Many species are, however, protected against snoh 
eventualities, as development is not completed save in favourable 
weather, provided always that unfavourable weather does not 
continue too long. In such cases, when, for instance, it rains 
during the whole of the breeding time, a hitherto common insect 
may be entirely rooted out; as, in 1859, Aglia tau in Stuttgart, 
It is also the caso that many insects, especially beetles, whon 
hindered by unfavourable climate influences, let a year pass by in 
waiting for the next season ; for instance, Sphine ligustri appears 
Jn England in the mille of Syme, but i the ametamerphosic sy not 
completed by that date, the larva remains till the following year, 
when the perfect insect appears. The moths which swarm in 
winter must frequently be obliged to remain in the cocoon for long 
periods, awaiting favourable weather; thus, Endromis versicolor 
sometimes remains two to three years in the cocoon ; Asteroscopus 
nuleculosus three to four years and Bombys lanestris frequently five 

ars. In spite of this, howover, abnormal weathor frequently causes 
irregularities in the numbers of insects; it is known that cockcha- 
fore requently pene Chenin the larva stage) above ground wal 
seasons ofthe yeut, a procioding which goncrally lends tothe death 
of the individual ; aud butterfies frequently develop in winter and 
are found dead in. the mow. Although tho in‘luence of the 
weather is most felt by butterflies or moths which live more or less 
in the open, yet these influences also affect the imperfect insoct 
when in the larva stage ; during the casting of the skin, the cater- 
pillor finds difficulty im moving’ and its grasp is feeble, so thet the 
effect of a storm is often to cover the ground with dead and 
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dying insects. After a storm, over one thousand caterpillars of 
one species have heen found under a single tree. The dangers of 
storms to insect life are increased by adverse combinations such 
as rain and wind, or rain and cold ; in such cases, insects muy be 
beuten to the ground and lose their powers of fight, or killed out- 
right by the force of the rain. Thus, a wet and cold summer in 
1888 followed by autumn frosts completely prevented an expected 
calamitous swarming of Orgyia pudilunda ; grubs of insects do 
not generally perish on account of flooding of their resting places, 
bat ie in large numbers when frost. follows on such flooding, 

As a conjunction of unfavorable circumstances is necessary to 
the oxtinction or diminution of any species, so any marked increase 
ig impossible without the presence of many favorable conditions: 
single favourable season is, as a rule, not sufficient to ensure this 
result, Kane remarks that although a hot summer results in a 
scarcity of insects, yet in result the following year is favourable to 
an increase ; and it has been ascertained that Leueania unipunctata, 
which is so harmful in North America, requires two favourable 

‘ears before the devastating army of enterpillars can be formed, 

‘he unusual warmth and dryness of the spting of 1889 permitted 
the injurious swarming of Gastropacha pini and prepared the wa 
for the devastations of the “Nun” in‘ the following year. ‘This 
would not have occurred if the weather of 1890 had not also been 
favorable to insect life ; for instance, more moisture might have 
killed off the insects in large numbers, However favorable climatic 
cireumstances may be, abnormal increase in any species cannot 
oceur unless under certain conditions; and, as already pointed out, 
many of these conditions and the most important of them are due 
to the interference of man. As the anthor was roaming along the 
banks of the Silver River in 1889, the terrible devastation caused 
by the caterpillar of the Oiketious Kirby’ was specially remarkable, 
but what was most astonishing was that the greatest harm was 
done in the cultivated strips of land, the uncultivated portions had 
been spared ; so that, though everywhere the foliage was swarm- 
ing with caterpillars, it was only én cultivation that the bushes 
were bare of leaves, In the fpnng of 2890 the author observed 
damage by caterpillars in the South of China, Opposite Hongkong, 
is a peninsula where conifers had been planted to ameliorate the 
climate ; beyond this artificially raised forest, extended naturally 
grown conifers which, howover, were sparse, ‘and consisted only 
of young or old and injured stems, The area onder artificial 
growth had been severely injured by an insect, whilst in the 
natural forest not a caterpillar or moth was visible. These 
experiences agree with those of other observers. Wanderin 
foresters have noticed that in the immense forests of Nortl 
America, which, sad to suy, are ever decreasing, few or no farest 
inseets were seen ; tho forests of the wild west do not suffer from 
inéect pects, whilst in those of the Eastern States, where cultivation 
is extensive and extonding, these bave already appeared, but not yet 
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in overwhelming numbers. Thus, here also, the experience is 
arrived at, that, owing to improved sylviculture, insects that 
have before escaped the notice of the Forester, have now become 
an ever present evil; in fact, the extraordinary increase of the insect 
plague in the Inst sixty years appears to be favored by a rational 

fom of agriculture and sylvicalture, Tn spite of this knowledge, 
reason for this remarkable fact: is not yetevident, although some 
of the causes are not fur to seek. ‘The choice of species when creating 
a forest is of the first importance. It is known that certain trees 
are pecaliarly sensitive to injury and afford nourishment to. many 
species of insect ; whilst others again only support one ot a few 
species, As examples of this, the willow and the plane tree may he 
taken : the first is liable to injury by insects of many. families, 
some of these ara commnn on the trees, athars eanfine their depreda- 
tions ontirely to the willow; thore are, indeci, some forty species of 
insects which, more or Jess, affect this tree, of which about twenty are 
the larves of moths, On the other hand, the wood of the plane tree 
is very seklom injured, and. there, are only four species of insect 
which, occasionally, devour the foliage of this tree. Many other 
examples could be given in a similar manmer ; for instance, the aspen 
and the oak on the one hand, and the maple and horse chestnut on 
the other ; it would indeed ’ be possible to arrange a plantation 
which, heginning at one end with the lime tree and ending with tho 
eypress, woul sBiow with great regularity the constantly decreas 
ing predisposition of various trees fo injury from insects. Further 
remarks on this subjeet would be here out of place ; the conclusion, 
however, may be accepted that, as a rule, such plants shonld be 
cultivated that are in their original habitat, and that those exotics 
haye the fewest enemies which are introduced into a country 
where similar species or those nearly related to them. already exist, 
Of course, there are exceptions to this rule, as to every other; for 
example, the fuschia, which, on its introduction into California, was 
muuch ravaged by an insect which previously lived on an Epilo- 
binm ; but a few oxcoptions cannot be held to upset any rule, 
An agricultural pest, Mamestra oleracea, mukes itself at home on 
almost all exotic plants, on Begonias, Pelargoniums, ete., but, as a 
tule, it lives on cabbage and does no injury to other plants, Beyond 
the question of the suitable choice of' species, the increase of 
certain insects is determined by the action of man in regard to the 
method of cultivation ; for instance, the existence of closo canopied 
pure forests permits of the passage of insects from tree to tree in 
search of new pasture ; whilst, if the nature of tho forest compels 
the insect to descend the tree in this search, the suppression of the 
undergrowth favours the larva in discovering new food supplies, 
Farther, the removal of all undesirable tree growth tends to diminish 
the source of supply and thns many a hitherto harmless insect has 
been forced into Secoming a danger to sylviculture. As an 
instance of this, take the case of the Tortriz pilleriana which lived 
in the immediate vicinity of the vineyards on various plants, but 
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when the Vineyards were cleared of weeds, caused great devasta~ 
tion amongst the vines. Anothor insect, Plutella ieylostella, caused 
much damage in Mauritius amongst cabbages and turnips, simply 
because only useful plants were permitted in the fields ; in Europe 
the same inscet does little harm becanse it is capable of finding, 
and allowed to find, a living on plants worthless to man. Con- 
siderations of this kind explain the great power of resistance to 
damage by insects, so long known to be a strong point in favor of 
mixed forests ; but under this term, the mixture of age classes as 
well as of species, should be understood, Altum has proved that in 
young pole forest, the enemies of the larva of certain forest inseots 
are much fewer than in older forests ; and the question naturally 
follows whether the admixtare of older steths in a pole forest 
would not naturally increuse these welcome encinies of inxect life, 
Tn another work it has been shown that certain insects whose food 
is in no way dependent on the growth of largo trees, are yet, for 
reagons unknown to us, dependent for their existence on the 
presence of such trees, and disappear when these are removed. 

‘ must therefore consider it an unfavorable condition for sylvicul~ 
ture when our forests are so regulated that our natural. allies in the 
war against insect life cannot or will not visit them, Tt may also 
be noticed that certain insect pests which are reared n arable lands 
enter and devastate the forests when their former home provides 
no further food supply, and, as an instance of this, may be mention~ 
o he Apress segetum which has been known to destroy the foliage 
of the oak. 


(To be continued.) 


Beetles which girdle Rose-bushes. 


We have received from the Director of the Forest School some 
correspondence on this subject. The beetles were found by Mr. 
Foster, Deputy Conservator of Forests in Coorg, who wrote :— 
“These beetles cut off the stems clean in one night and large rose 
treeg are thus cat down and destroyed.” The beetles attack the 
main stem and girdle it, culting away Ul the bush falls, Tho 
specimens were sent to Mr. E. ©. Cotes in Caleutta, who stated that 

ey were insects of tho Cerambicide Family, belonging to a 
species as yet unnamed. He considered them identical with insects 
noticed by the Collector of Kurnool as attacking the branches of a 
Tabernemontana, a habit whieh they share in common with other 
kinds both in India and in America, and notably with a species 
Coelosterna scabrata, Fabr. which was found by the Conservator of 
Forests in Oudh to damage sal saplings (See Indian Foresten, 
Vol. XIV p. 508.) Some yoars ago we remember Mr. R. 0, 
Wroughton sending some branch specimens from Bombay. Mr. 
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Cotes ne that the objects of the beetle is to kill the branch with a 
view to laying its eggs afterwards in the dead wood above the ring, 
Mr. Foster says, however, that they cut the stem clean off and that 
after the severance is complete, the beetle remains at the top of the 
separated stem, 


The Forests of the United States of North America, 


Under the ubove title, Sir Dietrich Brandis has published a 
pamphlet of 44 ages which is reviewed shortly in the Forst und 
Jagd Zeitung for October 1892, The work is recommended to the 
notice of those who, interested in the growth of exotics, have already 
directed their attention to the peculiarities of forest growth in distant 
countrics. Dr. Brandis, from his long exporicnce in the East 
Iniies, is especially in a position to draw instructive comparison 
between the vegetation of India and that of North America, and the 
opportunity for the issue of his pamphlet was given by tho publi- 
cation, during the last few years, of many works on the subject of the 
forests in America. 

‘Amongst others may be cited ; Sargent’s Report on the forsis 
of North America in 1884; Semler’s “Tropical and North Ameri- 
can Forests” in 1888 ; Mayr’s “Forests of North America” in 1890; 
Fernow’s “Industria, Forestiére” in 1889 ; und Kessler’s “ Forest 
Notes from America” in 1890. Dr. Mayr’s work has chiefly been 
taken advantage of by Dr. Brandis in order to compare his expe- 
riences with those of that author ; and although his observations in 
most instances tend to prove the same results, yet in some instances, 
he arrives at different conclusions. Dr. Mayr, for instance, 
holds that evergreon brond-leaved species require more warmth 
than broad-leaved deciduous species ; und that, in the tropics, as 
there is no alternation of seasons, there are_also_no species which 
for a period of the year remain leafless, Dr. Brandis natural: 
objects lo Lhese theories, so far as the forests of India are concerned. 
Some other conclusions arrived at by Dr, Mayr are also carefully 
investigated. For instance, that author states that.the heaviest and 
most. resinous pine wood grows in the south; so far at least as 
weight is concerned, these food qualities diminish in more northern 
localities and the most northerly species of pirie “ Pinus Strobus” 
yeilds the lightest, if not the most resinous timber. Again the falling 
offin the length of the needles of the various species of pine, is more 
dependent on the habitat of the tree, than on warmth and moisture. 
‘The more northerly species have the shortest needles, Dr. Rrunti, 
on the other hand, finds that there is no connection between the 
woight of the wood, length of needle and climatic conditions in the 
habitat of the various species of pine in India. Another point of 
difference in North American and Indian forests is pointed out by 


27 ; 
/ 


‘ 


lod ARE THE RINGH OF ‘ AVICENNIA’ WOOD ANNUAL 1 


Dr. Brandis. Dr. Mayr arrives at the conclusion thatthe absence 
of tree growth on the Prairie Zone isdue to insufficient rainfall 
during the period of active growth, although the average atmos- 

eric moisture is sufficient ; and although this may be the case 
in America, yet in certain localities in Tadia, this conclusion will 
not he valid, 

With the exception of certain differences, similar to those 
above stated, both Dr. Brandis and Dr. Mayr are in agreement in 
the conclusions drawn from their study of, and experiences in, the 
forests in India and North America, 


0. C. 


Right of Way. 


Our attention has been drawn to a decision passed in 1886, by 
the Forest Settlement Officer of Malabar, in the case of a claim 
under the Madras Forest Act to right of way from a coffee estate 
througha Government Forest toa road. © The following is the 
order of the Settlomant Officer reforred to, Tt shews very clearly 
the distinction between ‘rights’ and ‘ privileges,’ ar, as they are 
‘better called, ‘ concessions.” 

“It ia manifest that no logal_right has been ostablished, and 
‘also, having regard to the provisions of section 15 of Imperial Act 
©'V of 1882 (he Indian Basemont Act, 1882) that no prosoriptive 
‘easement operating as a right against the State has been 
‘proved. ‘The claim to enjoy the right of way as of right must, 
‘therefore, and is hereby, wholly rejectod. This rejection does not 
‘intorfore with the concession made by the District Forest Officer 
‘and referred to in column 6, it being distinctly undorstood that the 
{ Soacessisn doos not operate as a legal right and is withdrawable 
“at will.” 

“Those privileges are not claimed as right, but merely asked 
‘for asa matter of favour. It is not within the provinca of this 
‘Court to deal with requests, but to determine claims, It will there- 
‘fore suffice to record that no legal ‘rights are granted over the 
‘several paths reforred to in celuran 4, but the District Forest 
* Officer expressed his willingness, as by favor, the concessions not 
‘ operating as rights, and being withdrawablo at will.” 


The Forage plants of Australia. 


In a land like Australia where the breeding of stock is the 
chief agricultnral industry of the country, the importance of an ac~ 
curate knowledge of the different native fodder plants, cannot be 
underestimated, and the appearance of this publication of the De- 

artment of Agriculture of New South Wales, shows that the 
Government of the Colony is fully alive to its value. The book 
gives a series of pictures of 92 important fodder plants of various 
families, excluding the grasses; and each plate is accompanied by an 
appropriate description of the plant and of its qualities as a fodder. 

'wenty-five orders are represented, but by far the largest uumbor 
of species figured belong to the family which gives the different 
kinds of ‘ Salt-bush’ the Chenopodiacew, for no less than 37 of the 
plates refer to members of the family. The next largest order re- 
presented is Leguminoser with 13 species, Then come Cruciferae and 
Myoporinee with 5 each, Sapindacee with 4, Malvacee and Amara- 
niacee with 3. ‘The last plate in the book gives the ‘ Nardoo” 
Marsilea Drummondii, a. cryptogamic plant allied to the Ferns, upon 
which the unfortunate explorers Burke and Wills were compelled to 
endeayour, for a while, to support existence. Stock of all deserip- 
tions, however, are said to be very fond of it and the Australian 
aborigines also use its spore cases for food. 

(tis interesting to find that the author was at one time 
disposed to think that a free introduction of exotics would be well 
in order to supplant the native herbage. Experience, however, has 
made him change his mind, and the stock animals themselves bear 
him out, as it seems that they prefer the indigenous to the intro- 
duced kinds of grass. Of interest to us in India, is Mr. Turner’s 
opinion that tall growing grasses, even such kinds as Reana, 

forghum, maize and the big species of Panicum, are scarcely evor 50 
nutritious as the more dwarf ones. Here in India, where the native 
cattle graziers think it so necessary to burn the grass in the forests 
for grazing purposes, they forget, as we have more than once pointed 
out, that thereby Usey destroy the smaller more nutritivus kinds 
and foster only the growth of the tall species, which, except in the 
form of quite fresh shoots, are almost always hard and inedible. 
On the question of this annual burning, the following remarks of 
‘Mr. Turner fully deserve quotation, 

“Tt has often been asked of me whether I favour the annual 
“burning off of grasses. Except in three cases, Iam decidedly 
* against burning off, for the following reasons :— 
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1, “It destroys millions of grass seeds which an occasional 
‘ goal season may have brought to maturity, thereby destroying 
‘the only natural means for their reproduction. A fire also des 
‘troys many valuable Salsolacsous and other plants. 2 Aftor 
“burning off, if favourable weather ensues, new growth is male 
‘quickly, and sheep tarnei! in on this eat greedily of it, which gives 
‘them what is commonly termed the scours or diarrhea, which often 
‘becomes chronic, and, of course, has such a weakening effect upon 
‘them that many die, | Nor is this all, for in biting out the young 
< growth from the heart of the plant, much of the latter is brought 
j (With it, which of course partially destroys it. If a fire 
‘should take place, sheep should never be turned into the pasture 
‘until it has made ‘considerable growth, though cattle may be turn- 
‘ed in without any serious damage being done, for they never eat 
‘ grasses so low as do sheep. Imay here mention the fact that 
‘sheep destroy the natural grasses and herbage in much less time 
“than horses, ‘and they again much sooner than cattle, 

“Tam in favour of burning off annually under threo such 
* peculiar conditions as the following :—1, where grasses are much 
‘diseased with parasitic fungi; 2, where there is a predominance 
‘of spear grasses; and 8, where there are growing such rank 
* grasses as those I describe as suitable for wet or undrained soils, 
‘for along with this coarse growth many noxions plants and fungoid 
‘ pests are destroyed, (Very rarely good pusture plints other than 
‘grasses, will grow in such situations.) Pasture in these circum- 

stances becomes more healthy, the fire ucting as a disinfectant 
‘and contagious diseuses disappear, Grasses that will grow in low, 
‘damp situations, are a valuable standby for the pastoralist during 
‘ protracted droughts,” 
“These remarks are of the greatest importance, and although in 
the past 20 years a very great advance has been made in the teach- 
ing not only of the people of this country, but also of their ralers, 
that fire is not a necessury aid to the provision of good pasture, 
there are many people still who adhere to the old notions and think 
no good pasture is obtainable without fire, As an object lesson in 
the advantages of protection of grazing lands from fire, we know 
of none more valuable than what can be geen any day in the Nilgiri 
mountains of South India, by any one who oxamines the grass of 
the ‘downs’ where it is regularly burnt and consists chiefly of 
tussocks of coarse wiry kinds, with bare patches between, and that 
of the fire protected slopes of Dodabelta where even in dry seasons 
may be obtained good grazing on tender species of nutritious 
value. 

‘Tho plates are rather roughly done, but to our mind bear the 
stamp of accuracy and seem faithfully to represent the common 
appearance of each plant. They seem to have been cheaply done by 
some process of nature-printing, aided afterwards by careful draw- 
ing. ‘The preface contains an important acknowledgement by the 


28 


108 PORRSTRY IN 8. AUmTRALIA IN 189)-92. 


Minister for Agriculture of Mr. Turnor’s services in the cause of 
the grazing community by the publication of this useful little work, 
‘We wish there were a similar one for India, with the grasses given 
ko in addition to other kinds of eommon fodder plants, 


——— 


“The Forage Planta of Australia ' by F. Turner, F.L.S,, R.H.8., Published. 
bby the Department of Agriculture, N. 8. Wales, 


‘A Trip to Bara Bangahal. 


Ist June.—Up early and started immediately for Bhétli Gote, 
The tramp through the fine old Pine Forests in the cool fresh morn- 
ing was very enjoyable, The number of wind-fallen trees all along 
these forests, with a northern aspect, is enormous, the ridges in 
many places are denuded of trees. While all hands were engaged 
in pitching tents and getting the camp settled, the old Shikary 
and I strolled away over some very steep ground to prospoct the 
country. Across the ravine opposite to us was spotted a brown bear, 
but he was on the moye, and we soon lost sight of him; soon after 
wo sighted another higher up, but he too was going as if the devil 
were after him, he was a fine specimen, and so we made a great 
effort to mect him near the snow line, but never saw him again. 
‘As it was getting dark we scrambled down the hill again, as fast we 
could, and on the opposite spur we caught sight of two more bears 
both of which were rushing about ina most curious way, which 
puzzled me very much, I asked the Shikary if this was the pairing 
season, and if’ these excited males were in search of females, of 
course he did not know, but if the “ Subib” thought so, it must he 
right, Not one of the four bears we had seen this evening halted 
for a single moment to feed. 

2nd June—Bhétli Gote. Decided to halt a day here. While 
having “chota hazri” ontside the tent, got “khabar” that two 
bears were feeding in a ‘ gole’ un the opposite bill, the rifles bein 
ready, we started immediately, and after crossing adeep ravine wit 
steep pull up on the opposite side, we came close up to the pair, 
the evidently scented us, for they very uneasy, and kept 
looking down in our direction, so I took a hurried shot at the larger 
‘one of the two and rolled her over; zeloading quickly, for I only 
had a single barrel rifle, I meant to take a shot at the other bear as 
he ran past us, but had suddenly to change my line of fire, the 
‘old she bear, who had recovered herself und come down towards us 
looking very angry aud savage, he seovnd slut fiuished Ler, but 
the cub made good his escape. This decided me to invest in a 
double barrelled rifle as soon as possible, for one is not only liable to 
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et chawed up before one has time to reload, but many a good 
chance is lost of bagging game from the want of a second barrel. 
Returned to breakfast and spent the rest of the day answering a 
st received during the night, and inspecting some patches of 
sue Pine Forests. 
The whole hill side here is covered with lilies of the valley and 
a variety of lovely wild flowers, In the ufternoon, scrambled up to 
the snows to see the view from the higher peaks, saw another large 
bear in the same excited state. There is no mistaking the males, 
for they are larger, heavier built, and have a decided hump of thick 
hair over the shoulders. Killed an adder near the tent, 


Srd June—Awoke early, feeling very tired and seedy, Had 
breakfast. early and started for the lower valley near the village of 
Bara Bangahal. Was much interested in watching a largo flock of 
sheep crossing a very narrow and rickety bridge over the Ravi, 
which isn foaming torrent here, I fully expected. one-half of thon 
would have been hustled over the sides of the bridge by the others, 
but the old gaddi shepherd understood his business, and got them 
over wonderfully, he couldn’t however prevent his’ flock gettin 
hopelessly mixed up with two others on the opposite side, and 
fully expected, there would have been no end’ of a quarrel on 
separating the flocks, for none of the shoep wore marked in any way, 
and Iwas much astonished to see how each man, knew his sheep 
and separated each his own without an angry word passing their 
lips. 

4th June.—Up later than usual, feeling very unwell, and 
started for the Roygér valley about 7 o'clock. The Ravi, covered 
over with snow, in places 20 feet deep, forms the base of the valley, 
tho slopes on either side are covered with Blue Pine, and occasion 
ally deodar in the lower end of the long valley. ‘The winter was an 
unnsually severe one, und avalinches more numerous. For several 
miles the slopes were covered thickly with fallen trees heaped one 
on the top of the other, the rosult of avalanches, which had rushed 
down the slopes and covered the Ravi below. The road lay for 
some distance over the hed of snow which covored the Ravi, the 
foaming waters of which could be distinctly heard roaring below. 
The cold was intense and I felt unwell and'had finally to give ing 
taking shelter under a large rock, I lay down to rest and sent my 
breakfast cooly to get some water, Thad just dosed off to sleop 
when tho cooly returned very excited and said he had seen a very 
large bear in the next clearing. I was not at all inclined lo leave 
iny sheltered resting place, but the man was so certain that the bear 
was really a fine specimen, that I determined to go and seo. Wo 
soon reached the clearing at the end of which, there was certain} 
tho finest old bear I had evor seen. ‘The ground was covered wit 
huge stones brought down by avalanches, and the stalking was 
therefore easy. I got at lastan easy broadside shot at him at 
about 80 yards and was delighted to seo him roll over into a snow 
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drift below. For « time we lost sight of him and I began to fear I 
had lost him, but hurrying up the ridge of snow, we came right on 
to him, and what a monster he looked as he raised his enormous head, 
and glared at us, Feating to loso him, I gave him a_second shot 
through the head, and finished him, His skin and stuffed head now 
hang on tho walls of my hull, rare trophies of a very pleasant trip in 
the snowy wilds. As 300n as the excitement was over, the bilions 
attack returned with greater foree, and I had at last to double uy 
under a shelving rock and sleop till the camp came up, when I hi 
the tents pitched as soon as possible in the Dalli Gote and was very 

dad to get into bed, though I had had nothing to eat since “ chota 

azti.”  Dalli Gote is a lovely spot, there are no loss than nine 
waterfalls opposite the camp, and the hill sides are covered with the 
most beautiful wild flowers, while the crags and eliffs all round are 
very wild and grind. 

Sth June.—Up very varly, feeling seedy still, but started shar 
for the head of the valley. The sconery is very grand, the clit 
are enormous, ‘The air is cold and erisp, and the stillness so marked, 
that not a sound of a living thing is to be heard. Soon after 
starting, we got to wnice looking goto and spotted two bears, the 
upper one, which was the smaller of the two, was evidently being 
hunted by the other, I got an easy shot at the lower one, and bag- 
ged him : the other escaped before I could reload. After breakfast, 
‘we continued our way up to tho head of the valley. The Shikary 
anddenly sighted two beara which came galloping down the nala 
towards us playing like a couple of dogs; we watched them for a 
time, and then I got behind a rock to wait’ for them ; the loading 
bear had turned off and was making for the opposite hill; I got a 
bad shot at her and broke her leg, and we had then to run along the 
snow to get another chance at her as she crossed the ridge. I got a 
running shot and rolled her over into the nala below, but she was up 
again and was attempting to cross a roaring stream as the third shot 
finished her. Meanwhile what had become of the second bear was 
the question. We ran back and saw him crossing over some deep 
snow: he was a long way off, but it was good prnetice so I squat 
ted down and had nine shots at him at long distances, and only 
hit him once, but lost him. Later on I got this same bear lower 
down the valley. 


F.O.L. 
(To be continued.) 
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The Obstacles to Home Timber-growing 


ir Arther Grant, Bart., of Monymusk, Aberdecnshire, in 
noticing a review of the Journal of the Royal Horticultural Society, 
makes some interesting remarks on his experience in forestry, 
When old plantations were planted (he says), four pests of the 
forester did not exist in this (Aberdeenshire) part of Scotland— 
the rabbit, the squirrel, the Larch disease, and the lucifer match. 
Do what you like, it is very difficult to keep the rabbit entirely out 
of the plantation, and you’ must make up your mind to lose a pro- 
rtion of newly-planted trees, and the trees are not out of danger 
Rr some years. hen they are 25 feet high, or thereabouts, tho 
squirrel attacks the Scotch Fir, cating the bark in spring on the 
sunny side, As arule, he clears'a patch perhaps 4 by 6 inches, 
From this the sap oozes out, and the winter wind snaps off the to, 
perhaps 4 or 5 foet from the tip; after this, your tree makes littl 
progress. It is very difficult to see the squirrels in the Fir trees, 
and they are prolific little rascals, After killing perhaps 500 squir. 
rels ina year, I find the damage the following year to be little 
lessened, and I have thousands upon thonsands of promising Scotch 
Firs destroyed or grievously injured by them at the presont 
moment. Again, when your Larches haye been planted perhaps 
twelve to fifteen years, ‘the disease begins to show, and in many 
places, at about thirty to forty rn of age, they go “pumped” in 
the centre, whilst yet too emall to have much timber-value, Silver 
Firs also are now’ very subject to disease, Lastly, we have the 
Incifer match. Never'a year goes by but we suffer a Monymusk 
more or less from the recklessly careless tourist or Inbourer, who 
Tights his pipe, wanders on, and if he starts a fire, makes himself 
scarce at once. Last year a great deal of wood and young plantas 
tion and moor in Aberdeenshire was destroyed in this reckless 
fashion. In Switzerland they havo very severe laws about firin 
the woods. These are some of the difficulties which murromid 
modern plantations from which the older forestors were free, 

In regard to profit, the labour of ditching, draining, fencing 
with walls, planting, and caretaking was much’ cheaper in the old 
days than at present, There was some sale for thinnings, which 
were largely “used for rails, Now wire fencing and iron fences 
have stopped noarly the whole of that outlet, and thinnings will 
not pay for cutting and hauling. Twenty years ago, Larch timber 
was selling at Is. Gd. por foot. This year, {' have known 
of some sold for 4d., and the best price would be hetween 6d. and 
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Qd., except possibly in some very exceptional position. ‘The acces 
sibility of a wood has, of course, an enormous influence on the 
price. Scotch Fir, again, was sold at Monymusk early in the 
century for 1a, 9d. per foots 4d. would be about the price nowadays 
—of conrse I mean in large quantities. Put £100 into planiation 
nowadays, put £100 out to interest at 5 per cent., and for every 
£40 you get: for your timber in sixty years, you will get £70 in 
the other investment, and you will not have the loss occasioned hy 
rabbits, squirrels, Larch disease, and fire; you will not have 
fences to keep up, or to employ ‘men to destroy the vermin, and 
oftentimes to turn out your neighbour's eattle, which are busily 
destroying your young trees. I plant some 360,000 to 500,000 
of trees yearly, but I know it is a poor investment, and I do it frst 
asa family tradition ; second, to give shelter and improve the 
climate ; third, bocanse it employs a very considerable number of 
people, both in’ summer and winter, 

The old timber found in old castles was probably“ natnral 
grown, ” of very great age when cut, and placed in suitable posi- 
tions for keeping. I have, on the contrary, plenty of beams 
probably 120 years old which are ful! of dry-rot, and much infested 
with the wood-beetle. I find the more beautiful and rare Coniferss 
to he all perfectly unsuited to the climate of Monymusk. Some 
may do for ornament—none, apparently, for business, (Gardener's 
Chronicle.) 


Lord Lansdowne on the Forests of India. 


One of the grievances of the people of India is the adminis. 
tration of the Forest Department, the native element contending that, 
the Forest Department are the trustees, not owners, administrators, 
and not revenue earners, which gave rise, at the last Session of the 
National Congress, at Nagpur, to an intoresting debate. The congress 
having made roprosentations on the subject to the Viccroy, Lord 
Lansdowne referred to the subject in x speech at Mysore, in which 
his lordship said, “I will ask you to remember that not only here, 
but in all parts of this country, the Government of India bas no 
desire to administer the forests except for the benefit of the popula- 
tion adjoinig them, [t is our object that forest administration 
should be enducted with the utmost regard to the comfort and 
convenience of the cultivators, but, unless proper measures are 
taken to protect the forests of India from destruction, the country 
ag a whole will suffer greatly. In some parts of India, the injury 
already done is irretrievable, but where forests still exist, we are 
determined to manage them as trustees for the whole community, 
and nothing is farther from our intentions than to encourage any ~ 
thing like arbitrary or oppressive treatment of persons possessin, 

razing sights or otherwise entitled to the use of forest products, 
‘Madras Mail.) 
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Working the Circular Saw. 


Ry M. POWIS BALE, M. Inst. M. E.; AM. Inst, 0. B. 


Owing to the ever-increasing competition in the wood convert 
ing industries, to ensure a moderato return on invested oapital, it 
has become necessary to economise in every possible way, and to 
reduce the working expenses to the lowest Timit. If judiciously 
undertaken, and not carried to excess, a distinct saving in power 
and wood may be effected hy the employment of thin gauge saws, 
this sawing, of course, largely depen on the nature of the work, 
and the value of the wood. ‘The successful working of thin cireulur 
saws depends to a considerable extent on the skill of the operators 
but there ura ceriain points of construction and detail that are mos 
important factors in bringing about this result, and those wo pur 
pose to notice briefly on the present occasion. 


In the first place, the saw bench itself should be of substantial 
construction, and be kept in perfect order. The fence must be 
carefully fitted and be perfectly true, a fine adjustment screw can 
be recommended, The bearing splindle and saw collar should be 
accurately fitted, and kept in first-class condition, ‘The saw must 
he correctly speeded : about 8,000 to 9,000 ft. traverse at the 
points of the teeth may he accepted as a standard. When the saws 
are ordered from the maker, it is important that he be informed of 
the speed thut it is intended to run at, so that he can “ compensate” 
‘or hammer the saw so as to properly allow for the increased expan- 
sion of the rim over the centre owing to its greater velocity. any 
saws are not “compensated ” correctly, and this is a fruitful cause 
of their houting and ranning from the line. As already mentioned, 
saws when running expand more at the periphery than at the 
contre, concequently they should be huamered “* open” and 
uniform at the centre, so that when in work they straighten them- 
selves and consequently ran in a true line. 


The number and shape of the teeth should be determined by 
the nature and hardness of the wood to be sawn, by the rate of 
feod required, and by the gange of the suw. No absolute rule can 
be laid down as regards the number of teeth, as the conditions of 
working vary so much; some makers allow from one to four 
teeth for every inch in diameter of the saw according to the work 
required of the saw, the harder the Wood the greater the number 
of teeth. It need hardly besaid that the saw should be of the 
nest possible quality of steel, combining as far as may be toughness 
with hardness, 

For vory thin sawing, or for sawing valuable woods, a 
“ ground off” or taper saw can be recommended, but this form of 
aaw is unsuited for breaking down logs or heavy planks. In lieu 
of a ground off saw, a thin gauge saw fitted witha centre stiffener 
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is often employed. In this caso the stiffener is a stee) dise extend- 
ing to about half the diameter of the saw, it is about threo-six- 
teenths of an inch in thickness in the centre and is tapered down. 
to a thin odge, the saw itself being taperod from the periphery of 
the disc’ to the toath, For. breaking-down very valiable wont, 
whoro a frame saw i3 not available, a circular saw tapered on both 
sides and fitted with collars or stiffeners can be used. 


It must be borne in mind that the thinner the gauge of the 
saw the greater in proportion will be tho number of teeth required 
to tarn out the same amount of work as a saw of thicker gaugo, 
this arises from the increased liability of the thin saw to spring 
sideways and follow the grain of the wood. 

Other very important factors in the successfal working of thin 
gauge saws are the shape and uniform length, spacing, and gallot- 
ing of the teeth, the uniform sharpening and sotting of the teeth, 
and the speed at which the wood is fed through the saw. It need 
hardly be said that the shape, numbor, and length of the teoth 
should be adapted to the natnre of the wood, but this question is 
stich a wide one that we cannot hero give it more than a passing 
notice. The teeth should be of equal length, so that they all take 
their fair share of work, and the gullets should also be uniform, so 
that when the saw is at full speod it will be perfectly in balanco, 
and the centrifugal force set up will be equal. 

To onable saws of thin gauge to be run successfully, it is 
important that they be very carefully and evenly “ packed.” For 
this pa we can recoinmend the employment of either two 

ieces of hoop iron or strips of hard wood of the length of the saw 
from the teath to the eye, and of a width that will reach not 
quite flush with the top of tho table ; then take some flax or rope 
yarn end, lap it evenly round the strips from end to end till they 
aro made thick enough to fill the packing space, and bear evenly 
and not tightly aguinst the whole front half of the saw plate up to 
spindle ; this will be found @ better plan than ramming, as if the 
packing be tighter at one point than another, the friction on the 
sawplate is uneven, and it will often cause a thin guage saw to run 
wavy. End play on the saw spindle must be prevented, and caro 
must be taken that the diameter and width of the driving pu] 
tho saw-spindle are ample to permit. the uso of a driving- 
will run the saw up to its full speed without slip, and 
variation in speed. Tho helt mnst. be kept soft and 
easy, and very ovenly joined, so that there is no jump Jam 
over the pulley. 

As we have before remarked, the thinness of the 
which a snw may be safely run without “buckling” doy 
large measure on the skill of the operator, the selection o! 
shaped tooth, and the proper set according to the nat: 
wood being out, The “packing” and sharpening of 
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also important matters ; in point of fact, to be really successful in 
working’ thin gauge saws, they must be kept in what may be 
termed scientific order. For speeding a thin gauge saw, it must 
bo horne in mind they cannot safely be run so fast as a saw of 
thicker gauge, as they expand and heat more rapidly, and are 
more likely to become rim or centre honnd and pliant in working, 
and will therefore run from the line. For a like reason, too rapid 
a feed of the wood must not be attempted, and the teeth must he 
provided with a sufficiency of throat space to allow of an easy 
escape of the saw-dust, and prevent clogging of the saw. No 
absolute rules can, of course, be laid down in this connection, as 
they must of necessity vary somewhat according to the nature of 
the wood,—(Limber Trades Journal.) 


The ‘ Karri’ wood of W. Australia as a 
Paving Material. 


We have received from Messrs Temperley & Uo. of 72 
Bishopsgate St.,a copy of their pamphlet on the subject of this 
new wood recently introduced as a material for wood-paving. It 
is the produce of the Hucalyptus colossea or diversicolor and is 
found near Torbay in W. Australia close to the portof Albany. 
The trees aro very lurge, often giving boles of 150 ft. up to the 
first branch, and individuals have been met with that were 400 ft. 
high in all, as recorded by Baron Ferdinand von Muellor, 
K.-C. M, G., the State Botanist of Victoria. ‘The estates of Messrs 
C.and E. Millar were recently visited by Mr. Ednie Brown, the 
Conservator ot Forests in N.S. Wales, who expressed himself as 
very much impressed with their value in forests of this and other 
species of Eucalyptus. 

Messrs Temperley & Co, are anxious to find agents in India 
for the ‘ Karri’ wood which they are selling in the form of planks 
atthe rate of £7 nett per load of 50 fect. They think that prices 

Indian ports ought to be not less than’ those at English 


ave never yet heard of ‘Karri’ being tried for buildin, 

sin India. * Jarrah’ has been occasionally us 
but considering that our own good supply of Deodar, 
d Py! lo wood gnly barely finds a market, we should say 
» Ausitalinn woods have not much chance ai present against 
‘onable pot. and trough iron sleepers which are probably 80 
‘d more on account of the facility of obtaining them than 

+t of their being more lusting than wood. 
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A plea for Protected Forests. 


Mr. Baden Powell in his Manual entitled “ Jurisprudence 
for Forest Officers” has given it as his opinion that Protected 
Forest. is not a permanent Forest Estate, that it only serves to 
prevent the rapid deterioration of growth where conditions are as 
et undeveloped, and where permanent, i.e. Reserved forests, cannot 

e decided on ; and elsewhere in the same Manual he expresses the 
hope, if it be remembered aright, that Chapter IV of the Indian 
Forest Act. will be expunged from any future edition of the Act 
which may be compiled for the whole of India and Burmah. It 
is doubtful whether his suggestion will over be carried out : should, 
however, such a step be contemplated, Government, it is hoped, 
will pause before taking it, as climatic and other conditions vary so 
considerably on this vast continent that a mmiversal code woud, 
scarcely be applicable to every locality. 

In all Provinces where Yorests depend ou a rainfall, Reserves 
undoubtedly are desirable ; but what about those localities where 
rainfall is almost an unknown factor, (at any rate for all practical 
purposes) and where sylviculture is dependent. entirely on river 
floods. A part of India exists where such a condition of things 
revails, and probably it will not be out of place, and may be of 
interest, to describe some of these conditions and show how the main- 
tenance of forests is affected thereby, and how the requirements of 
Chapter IV of the Act seem specially udapted to meet their case, 

‘The forests under notice are situated along the river on 
alluvial land and extend along both banks for 150 to 200 miles, 
not however forming an unbroken chain of vegetation, for 
here and there Government waste and Zemandari property 
intervene, As may be imagined, this alluvial soil suffers consider- 
ably from exposure to the wearing action of the stream. In the 
cold weather (November to Febrnary) the river is low ; neverthe- 
less active in eroding its banks. “At this period, the erosion is 
gradual, and its progress can be both observed and heard ; in the 
stillness of the night the falling in of the overhanging fragments 
of a bank are distinctly audible like reports of heavy cannon. 
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During May, the waters begin to rise in vast volumes, soil is rapidly 
erod B and belts of jungle two and three hundred yards deep 
containing { Populus" euphratica, Acacia arabica and Tamarix 
gallica are tolled over anil aver into the stream. 

A little later, the river overfiows its hanks, and floods the 
country within the limits permitted by the Irrigation Department ; 
and when it falls, generally in September, it will often be found to 
have cut anew channel for itself, This “erratic wanderer” at 
times makes a detour bisecting a large forest and leaving 
wide gulf between the two parts, At another time, a slice removed 
from one forest is left as it were as an accretion to another on the 
opposite bank, or if the land opposite be Zemindari or Government 
waste it is claimed by either of the latter, In this manner, the 
riverside areas aro constantly fluctuating, and diminishing, and not 
unfrequently vanishing. 

In view of such ever-changing and unstable conditions, the 
uestion arises whether the constitution of Protected instead of 
served Forests in similar circumstances is not desirable, and 

whether, as a matter of fact, these vory conditions in consequence 
of the value of the property, do not make it incumbent on the 
Logislature to provide for the formation of a class of forest which 
can cope with thasa changes. The provisions of Chapter IV. 
seem to meet the case entirely. 

A Reserved Forest is created after elaborate and refined 
domarcation and settlement under the auspices of a Special Officer 
at considerable expense, and much time often elapses between the 
notification under Section 4 and the final one under Section 19. Four 
"and fivo years have been known to elapse in some instances. In tho 
interim, with such conditions existing as described, it might be 
found, when the notification under Section 19 came to be mada, that 
tho greutor portion of the forest had disappeared, or kat it was 
entirely non est. The forests which now exist are all Reserves, 
and were made so under Chapter V, Section 84 when the Forest 
Act came into foree in 1878. 

A Protected Forest, on the contrary, can be formed by one 
sweep of the pon and without the aid of special moans. A Forest 
Settlement Officer is not necessarily needed to demareate and 
enquire into it, wide Chapter [V, Section 28, clause 3, and the 
important feature is, that exploitation in it can commonce immedi- 
ately ufler notifuation. IL can be worked quite as efficiently as a 
Reserved Forest, the only difference being that the working plan 
would require Government sanction, wide Chapter [V, Section 29, 
But to create a permanent strueture on land which is ipso facto 
temporary is rather unreasonable, The folly of such a procecding 
was forcibly illustrated recently when important dofence works 
wore erected on the bank of the river one season, only to ba swept 
away the next ; and yet, indeed, some authorities would construct 
permanent forest estates to he swept away in like manner, The 
removal of Chapter IV from the ‘Kot would "moan nothing more 
than this. 
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In view of such ever changing and unstable conditions as 
described, it may well be asked, how came extensive forests to be 
formed at all, and if they last only a few seasons, what value can 
the growth in them be froma forest point of view ? 

‘The facts are that formerly the river floods were allowed to 
apread over the greater purt of the country, except inlo towns and 
large villages which were surrounded by embankments, silt was 
distributed uniformly over a wide area, and the bed of the river 
followed a serpentine conrse merely flowing over the country as 
water will if made to run gently over a tolerably level surface. It 
sought, at intervals of long duration, a new channel as all inunda- 
tion rivers will ; but this channel was not subjected to any deep 
scouring out process, us a more rapid and direct flow, under similar 
circumstances, would cause. 

A dense forest, for instance, was not. carried away bodily, its 
obstruction rather causing the river to break and form’an island or 
make 2 wide detour, round it. 

Erosion, under such conditions, though of course present, was 
imperceptibly felt, and the changes wronght were so gradual that 
cunopied forest had time to form and establish itself, 

The drawbacks, however, attending a river whose course was 
liable to fluctuate in this manner and whose floods meandered here 
there and everywhere, were agricultural uncertainty, insecurity of 
life and property, and general unhealthiness of the’ District. To 
remedy this state of things, the P, W. D, erected “ bunds” on 
either side of the stream’ and substituted a system of irrigation by 
‘a network of canals for the District which have undoubtedly bene- 
fitted the country ; but while all other intorests have been served, 
the forests undoubtedly have suffered. These forests ontside the 
“bunds,” for instance, are all drying up, artificial irrigation as it is 
found, is too expensive to maintain them, and, in afew years, 
the place thereof will know them no more ; but it is with regard to 
those within the bunds that it is sought to invite attention, 

‘The constantly occurring changes in the forest areas here as 
proviously. explained, whieh are “almost kaleidoscopic in their 
character, have only begun to be be marked since the development 
ofthe “bund ” system, The embankments often run through a 
forest or sometimes form an outer boundary of a forest on both 
banks. The river, in the cold months, is a narrow channel between. 
Inthe hot weather, howover, it rises and forms a mighty roaring 
flood whoso waters gct heaped up egainst the embankments, soiie 
times so high as to spill over them. The banking up of the waters 
contributes, as is natural, to the more rapid deposition of silt at the 
sides than in the centre of the stream where the current is rapid, 
The surface of the land at the sides therefore gets quickly raised ; 
but the bed of the stream itself is slowly being raised ‘too, and 
when it has risen so high that the water is no longer able to be 
retained in the same channel, the river swerves and seeks a new 
course scouring its way though thickly deposited silt and jungle, 
and clearing everything before it as cliaff before the wind. 
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lt may be gathered that the time arrives when this “ wanderer ” 
under the necessity of abandoning the new channe! thus formed ; 
it then leaves a fresh alluvial deposit in place of the canopied forest 
which previously existed. "This lasts For abont seven or eteht oF per- 
ons, when the stzeam returns probably to its old course 
ie operation of destruction as before ; but of course 
ona much minor scale In the river, being hemmed in, 
dances about trom bank to bank within its specified limits, afford- 
ing no time for the formation of amy largo timber trees. A complete 
change, therefore, is taking place in the character of the forest, 
which only the Forest Officer sees, und the disastrous effects of which 
it is jeult to make others fully understand. What is needed of 
course is, to give the river space for far ‘ greater expansion than 
it at present enjoys’ this will dimish ita velocity and force, and 
mitigate the rapid changes that now occur. In the interests of the 
public weal, the “bunds ” must stand, atherwise from a forest 
point of view they onght, of course, to be done away with 
altogether. As regurds the use to which these temporary forests 
can be put, it may be mentioned that they yield poles and rafters 
and a large quantity of firewood which is utilized as fuel for 
Steamers, for the Railway Locomotives, and for yarious mill 
industries. 

Tamarix gallica ond Popubis euphration seedlings are to be 
seen in countless thonsands on a bank which has been recently 
abandoned by the river, and in less than half a dozen years a first 
coupe may be made from them, As an instance of the rapid re- 
production of Tamarisk, coppice shoots, 19 months old, have reached 
a girth of 53”, and instances of girths of 3° and 4” are not un- 
common, 

The question of largo timber, however, is one of very serious 
importanee, for a considerable income is derived from this source, 
which, if the present irrigation plans continue, will entirely dis- 
appear in « few years, 
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Injury by Insects and the value to Forests of the 
Enemies of those Insects. 


The more we gain an insight into the fact that not only are 
the means at our disposal to prevent injury by insects quite in- 
adeguate, bul also that the artificial working of he forests may in 
itself favor an excessive reproduction of certain insects, so much 
the more we must acknowledge the necessity of an ability to 
recognize the enemies of such insects and of ascertaining in what 
way they are helpful. The enemies of an insect may be divided 
into external and internal enemies, and of the former, bats are 
amongst the most important. These animale are indeed seldom 
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mentioned ax being destructive to insect: life, but on account of 
their avidity and owing to the faet that they feed at night and 
therefore on insects which are not exposed to destruction by birds, 
they become of the greatest consequence. Many of the. insects 
most harmful to forest growth only fly by night and are protected 
during the day by their color which is assimilated to the bark of 
tho tree on which thay feed, and it has been frequently noticed 
excessive reprodnetion of such insects ix followed by an 
abnormally large gathering of bats in the forests affected. As bats 
only feed on the wing, they can only destroy full grown inseets, and 
do not affect in any way the eggs or immature insects of any 
species ; on the other hand they devour enormous’ numbers of 
mature femnales, which, as we will show later on, seem to he protect= 
ed against the ravages of birds, and thereby prevent the birth 
of thonsands of caterpillam ‘and eemseqnent harm to forest 
growth. {t is an error common to those who do not observe, to 
assume that the number of bats is insignificant, and that therefore 
their influence on insect life is small. This however, is not the case : 
the number of birds is generally overestimated because they are for 
the most part dinrnal in their hubits and also noisier than bats. In 

int of fact, bats are in most localities more numerous than birds, 

ther insect-enting animals are, from the forester’s point of view, of 
much less importance than bats ; they are probably as ravenous 
as bats, but as they feed on immature insects whosa hanes af prom 
ducing young is much smaller than that of the mature insect, the 
good they effect is not so marked. Insectivorous animals are of 
much more importance in Agriculture than in Sylvicultare, for in 
the former, the injury by insects is mainiy necomplished by the 
grub of the Cockchater ete. Amongst other Mammalia which feed 
on insects may he mentioned the fox, badger, martins, rats, mice and 
rodents ; these animals are mentioned only to complete the list of 
other insect enemies, but they have no influence whatever on the 
numbers or increase of insect life, 

‘We cannot, however, pass over the value of birds in s0 cursory 
amanner, [t isa well-known fact that many species of birds feed 
themselves and their young on insects and: caterpillars, which are 
harmful to vegetation ; and wo all admit that the presence of 
insectivorous birds in a garden is a subject for congratulation. In 
agriculture, birds play a part of some importance in preventing the 
excessive increase of insect life; the almost universal destruction of 
hedges which has taken place dnring the lust few years was pre- 
dicted _as certain to be followed by an enormous iner-ase in insect 
life. In point of fact, although birds were driven to find shelter 
at a greater distance from cultivation, there was no marked increase 
in insect life discernible, The value of birds as insect enomios is 
often overrated. For instance, the number of insects varies 
enormously from year to year ; the number of birds remains fairly 
constant; it is ovident therefore that the ordinary number of 
birds cannot produce much effect on an abnormal number of 
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insects produced in any given year, The answer to this argu 
is that birds Hock to the locality where insects are abundant; but 
this is not by any means ‘lebaitely proved ; observations “have 
been made by trustworthy naturalists of a most contradictory 
nature, It must alsa be remembered that many insects are more or 
less perfectly protected against birds and that amongst. these are 
many of the most harmful. Many experiments and observations 
are recorded in reference to the reasons of birds for avoiding certain 
insects, and. to discover why some insects ure devoured by certain 
species of birds and not others, [t is probable that insects 
which are so avoided are poionous to the species avoiding them ; 
but Zenzera Aeseuli is avoided by all birds, who show the greatest 
anxiety in the presenee of this moth. Butler. attributes this 
astonishing fact to the coloring of the wings of this insect: ; and it 
is remarkable that a similar coloring is prosent with the © Nun” 
which is seldom or never attacked by birds, showing that in the Inter 
instance the coloring is purely protective. The author here enters 
‘ona long dissertation on the numbers of individual species of 
birds in Burope, and values each species separately with regard to 
its power of destruction of insect life. These details are not of 
great practical importance for an Indian Forest, so long as we are 
acquainted with the result arrived né, which is briefly, that in spite 
of all the good done by birds, their influence on insect life is not 
sufficient to prevent any abnormal increase thereof. Sneh an 
increase is provoked by favorable elimatie influences alone and 
superabundunt insect life is destroyed by adverse climatic or 
other influences alone. A single frnit tree, an isolated patch of 
forest, a garden, may indeed he benefited by the action of birds 
but in large tracts of forest they have no practical effect. Tn fact 
in the commotion raised in the last few years regarding protection 
of birds, too much stress hag been laid on their value as destroyers 
of insect life, Tho great insect plagues which bave devastated 
large areus af forest have heen stayel hy parasites and elimatio 
influences. Ratzeburg remarks that the ichneumon flies have 
more value as insect destroyers than birds, and Pfeil writes that 
if the Ichneumonide could sing, much nsefnl sympathy would he 
diverted to their species, In this, all must be agreed” that in such 
iscussions a bard and fast line mast be drawn between sentiment 
ani fact, and whilst bitterly regretting the wholesale destruction of 
hirds aud rejoicing over the protective laws passed for their benefit, 
it must at the same time be acknowledged that their utility has 
been much exaggerated. 

If birds have, owing to the fact that they are so agreeably 
remarkable, succeedeil in attaining an unmerited position in regard. 
to thei capabilities of destroying insect life, this cannot be said to 
be the case with lizards. The number of species is indeed small, . 
but the aid afforded by this animal should not be undervalued as 
the number of individuals is very large. In sunny spots in forests 
there are often more lizards than birds, but it is Lieut 40 see 
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them, so secretive are their habits. Moreover, the number of lizards 
depends much on the locality : for instance in Northern Italy, 
‘lizards are probably ten times as numerous as birds; in South 
Germany the latter are much more common. The lizard does not 
0 fur from its home, but as its beat is restricted, so its search 
for prey is extremely careful: every leaf and twig is inspected. 
The food varies with the season of the year and is composed of 
harmless as well as harmful insects ; but although in certain cir- 
cumstances lizards may be useful, yet their action can have no 
more practical effect than that of ‘bats and birds. Amongst 
amphibious animals, frogs and toads feed on insects. The stomach 
of the common frog is often full of insects both harmful and harm- 
Jess, but frogs do not as a rule frequent forests, with the exception 
of the tree frog which is comparatively rare in Burapa, though it ia 
apparently frequent in the tropics. In Japan, for instance, tree 
frogs appear to be more abundant in certain localities than birds. 
Vertebrate animals, as enemies of inseet life, perform, however, 
an insignificant réle compared to that filled by the invertebrata. 
Most of these latter belong to those classified as external enemies 
but there are a few which can be reckoned as internal. Amongst 
others, the unts, representing an important factor in the forces of 
nature, rank as enemies to insect life, Ants have indeed been 
artificially imtroduced into forests devastated by — Cnetocampa 
pinivora, with the result’ that though the ants killed such larvae as 
came in their way, they ultimately left the forest, Such experi- 
ments are useless, unless the relationship of ants and other insects are 
better proved. It has been remarked that ants live in the same 
trees with all kinds of insects and caterpillars and do not molest 
them, and the conclusion has been iaeNed at, that ants in ordinary 
cireumstances do not prey on insects, but only kill such individuals 
as may be sickly or are found in abmormal circumstances such as 
fallen from trees, &e. If this were not. the case it is probable that ants 
would xo increase that in a short time they would dispose of the 
rest of the insect world. The term ‘ordinary circumstances’ must. of 
necessity hive only a limited application, but the conclusion to be 
arrived at is, that ants do not seriously affect insect life so long as 
it is vigorous, but should the insects be weakened by climatic 
influences or other causes, this is taken immediate advantage of by 
the ever ready ant. Mention may be made of certain wasps whic 
prey on insects, but they have no special importance from a forest 
point of view as their food consists equally of harmful and harmless 
Insects. Some of the Hemiptera are also useful as feeding on 
caterpillars, especially Tropicoris rwipes ; in Enrope, however, the 
Hemiptera are of little significance althon h they are apparently of 
more importance in tropical countries. ‘The same may be said of 
many other insects such as grasshoppers, beetles, etc., etc. It is 
not doubted that such insects do feed on insects harmful to forest 
growth, but they do not confine their exertions to such species. 
mongst the many thousands of species of insects to be faumd in 
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European forests, scarcely 100 species are harmful and onty about 
20 are capable of causing widespread devastation ; it is therefore 
evident that the action of invertebrate enemies to insect life cannots 
de compared with that of the internal enemies of in These 
internal enemies are divided into animul aml vegetable life, and to 
understand the subject correctly, some old errors and absurdities, up 
till now believed in, must be abandoned ; and although it is not the 
aim of this paper to abolish these belief, their nntrath mast he 
exposed where necessary, For instunee, Ratzeburg arrived at the 
extraordinary conclusion that tho parasites of the /chnewmon and 
Pachina only affected unhealthy caterpillars; so that they were of 
no utility as destroyers of insect, This has been proved to be 
utterly false, as infected caterpillars after being operated on have 
produced heuthy moths; moreover, in spite “of the prosonco of 
parasites, moths have been formed hefore and after the develop 
ment of the perfect parasitical insect, [tis astonishing to find 
during the prevalence of an epidemic, that hardly any caterpillars 
contained parasites, and on the other hand to observe tha it was 
not found possible to inoculate with fangoid growth such insects 
as alroady contained parasites. ‘The explanation of this need not 
be entered upon here ; it follows on biological laws and is merely 
mentioned to show that animal and vegetable parasites do not 
work against each other and that it cannot be taken as an absolute 
fact that parasites only attack either eound or unsound individuals. 
The slow increaso of parasitical insects has heen brought forward 
aa a proof of their low value as insect destroyers, In the first yoar 
of abnormal increase of harmful insects, parasites cannot, it is true, 
proportionately increase ; the increase of the parasite must follow 
‘and cannot be coincident with the increase of his supporter ; but in 
the second year the proportion of deaths from parasites lurgely 
increases, whilst in the third the insect on which it preys is practi- 
cally oxtorminated, Tho following statistios on this subject muy 
may be interesting, During a poriod when Gastropacha pini was 
prevent in normal numbers, only 2 per cont were infested by para- 
sites; whereas 26 per cant were infested during a period when the 
numbers were commencing to increase. At the end of a plaguo of 
these catorpillars it was found that of one hundred specimens, 82 
wore suffering from an epidemic and 54 from parasites. The great 
value of the Ichnewmon and Tachina is that they confine their 
action to a single ora fow species, Tho anthor here gives a 

ragraph on the question of tha frequency and death of the 
rchneumons, he finds that the frequency of tho parasite rises and falls 
with the frequency. of the cartorpillar. He points out that this 
relationship does not exist between the vertebrate enemies to insect 
life and their insect food, from whence it happens that birds may be 
able to exterminate a species that has been almost destroyed by 
disease, or allverse climate, whereas they would produce no effect 
in the numbers of the same species ‘whom abnormally frequent, 
Tho parasitical insects aro onabled by their power of producing a 
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very numerous progeny, to adapt themselves easily to an increase in 
mumber of the insects which support them. It has been proved that 
one larva of a butterfly can afford nourishment to several thousand 
parasites and as we may assume that all the parasites found in one 
caterpillar are the offspring of one mother, some idea of the fecun- 
dity of these insects may be obtained. Although it has sometimes 
happened that parasitical insects have directly prevented an 
abnormal inorease of « particular species of insect, this is not gene~ 
rally the caso: as a general rule the plague of insects is terminated 
by an epidemic. “We hive already pointed out that tho grent value 
of parasitical insects depends on the fact that they confine their 
attacks to harmful insects ; and in regard to fungoid growths this is 
still more matked. Most epidemics ocour amongst larvee when 
these are produced in abnormal numbers, and in most instances in. 
tho case of harmful insects, with one notable exception however, 
that of the silkworm. When it was first discovered that insect 
epidemics were due to fungoid growth, many difforent maladies 
wore distinguished which were, however, finally discovered to be 
different forms of a few fungi. ' Pasteur for instance only disting- 
uishes four forms of the allkworm disease, It will be sufficient 
here to remark that the same mistake has heen made in reference 
to fungoid disease of insects, as was made about parasitic insects ; it 
was thought that the disease only attained importance when insect 
life was superabundant. It was recognized that the epidemic 
conjunction with parasitic insects brought to an end the devasta- 
tion wrought by insects, but only careful observers noted the spread 
of the epidemic before the abnormal swarming of the harmful 
insects had reached its zenith, The result of the coincident swarm- 
ing and plague was that the former was prolonged so that it onl 

reached its period of greatest activity when the fmgoid germs had 
also reached the highest reproductive power. In one locality, the 
percentage of plague stricken caterpillars rose within 10 days from 
15 to 51 per cent, a proof of the destructive naturo of the disease, 
There are, moreover, certain diseases which are hereditary, and 
which, as it is known in the case of the silkworm result in feeble and 
deformed offspring. At any rate, the effect of such a plague in 
harmful insects is very deadly, and before a species can recover itself, 
the forest receives a well earned rest for its recovery. The result 
of observations made on insect epidemics shows that the idea of 
preventing the devasiation by artificially inducing diseaso is 
worthy of attention. The author here devotes some paragraphs 
to the question of cultivation of bacteria, quoting suituble inscots 
for this purpose. He is certain that much more effective resulta 
are to be obtained in this manner than by the wholesale protection 
of birds which has no effect whatever. The object of the paper is 
to direct observation and enquiry into the points discussed and any 
facts which prove or disprove the statements made, will serve a 
useful purpose in clearing up the subject, 
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Influence on the vegetation of a forest of the removal 
of dead leaves from the soil. 


Under this head, experiments extending over a period of 
several years haye heen carried ont by the Prussian Forest Bxperi~ 
mental Station, the results of which have recently been communi- 
cated to a contributor to the Révue des Eaux et Foréta by the 
Director of the “ Station,” Dr. A. Schwappach. 


Tho experiments wore made in two forests of beoch, situated 
in totally different localities, one being in hilly ground near Tréves 
at an altitude of some 1,800 feet and on a soil of poor or medium 
quality, the othar being near Stettin on a fertile diluvial soil with a 
sub-soil of marl, 


In the frst case, the areas oxperimented with were perfectl; 
divided into five equal portions, one portion being allowed 
to remain untonched ; from the socond dead leaves were removed 
every Font; from the thd every two years, and from the fourth 
and fifth every four and six yoars respectively. 


In the second caso, the areas were divided into two portions, 
the ages of the crops on the three different areas so divided hein, 
different. From one half of each area, dead leaves were remove 
annually, the other remaining untouched. 

‘Tables are appended giving the perodic increase in volume of 
the crops on each sub-division of the area ; in the first case for five 
Beriodgot six years and in the second for two poriods of nino years 

these tables show that in the forest growing on poor soil, there was 
an average loss of growth in the volume for the last three periods 
of 51 per cent when tho dead leaves were removed every yoat 


nf » » ” ” » on 2 years, 
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In the crops growing on good soil, the loss_duo to the’annual 
removal of dead leaves during a period of 18 yoars was 
25 per cant in the erop aged 50 yenrs (in 1878). 
a NS ye AT ey 
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These figures would seem to show conclusively that the 
removal of dead leaves is more harmful on poor soils than on fertile 
ones, that on the former the practice may diminish the production 
of wood by more than one-half. Also that the influence of the 
rentoval of the leaves is greater, the more frequently and the longer 
the practice is continued: 


DISPERSION OF SEED BY BIRDs. 133 
Dispersion of seed by birds. 


(From the Réme des Sciences naturelles appliquées). 


Many birds travel more than 400 metres a minute and are 
thus able in a very short spaco of time to curry to distant. regions 
the seeds of plants on which they feed. 

Mr, Piston of Mossina has beon making obsorvations on this 
subject in Sicily, where plants peculiar to northern climates are to 
be found alongside the indigenous plants of the country. On this 
island, birds seek for and disseminate chiefly tho’ following 
species :— 

Breps, PLANT ON WHIOR THEY FERD, 


Oorvide : Corvus frugilegns, Cornix {Fruits of Prunus avium, Olive, Fig, 
mmonedale, Mous Gracules, aceulus} "Dato. Dwarf" palm, and "Gora 
8. 


glandarins, 


Oriolus Galbula, | Phillyrea variabitis, Pronus Cerasus, 
Arbutus Unodo, Moros nigra and 
Sparrow and Chaffinch, alba, Linum usitatissimum and atric- 
tum, 
Canary (Serinus hortulanus), {Crucifere. Koenigia maritima, 
Emberiza Schooniculus. Phalaris Canariensis, Setaria italics, 
(Rosy Ortolan), Panicum miliaceam, 


Haw@aoh (Coooothraustes valgaris, {™ 


Turdus viscivoras. | Mistletoe. 
Warblers. Sylvia hortensis, cinerea, ( p; a 

Se eae { Figs—caltivated in wild form, 
Nightingele, Philomela luscinia, | Strawberry. 
Robin, (Erithacus rubicola), 1 Elders. Sambucus nigra and Ebulus, 
Tomtit, (Parus major). | Arbutus Unedo. 


Maprhtite (Paras biermlous, pendu- { Cslamagrostis, Arundo and Phragmites, 
‘Wrens (Regulus ignicapillus, cristatus). | Juniperus oxycedrus, 


Accentor alpinus and modularia. | Bri 
Dover (Columba patumbus), | Leguminoa and oake, 
Quail (Coturnix, sp. sp.) | Phytolacca decandrs, 


Sevoral curious examples of this method of dissominating seed 
are quoted, From the Botanical Garden at Palermo the small 
bulbs of Ozalis cernua were unearthed by birds and ina short time 
sown in all the flelds in the neighbourhood. Through the agency 
of wild pigoons, two oaks (Q. Macedoniea and lgilops) are’ now 
growing in certain localitios of Sicily, and Sardinia, 

Seeds swallowed by birds germinate easily after having boen 
digested. In Sicily, where many quail are killed, it is the enstom 
to remove the contents of their stomachs and plant them in pots by 
which means rare and foreign plants aro often obtained. 


The Palmyra Palm. 


‘Tho Inspector-General of Forests has recently sent the follow- 
ing Gireular letter round to Conservators. 

“ Twoald feel much obliged if, in consultation with your 
« Divisional Officers. you would furnish me with authentic informa- 
“tion regarding the occurrence of the Palmyra Palm (Borassus 
« flabelliformis}in your Cigle ; and whether it is plentiful, common, 
Cor rare, It is stated that in some districts the fibre produced by 
“this plant at the junction of its leaves is less developed than in 
* others, while in some localities itis entirely wanting. This, I beg, 
+ may bo specially noticed and recorded.” 
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Report on the effects of the late frosts on vegetation 
in Hongkong. 


The unprecedented cold weather which the region about Hong- 
kong was recently subjected to, calls for some notice to be taken of 
it, therefore I have the honour to submit a brief report which it 
may be considered useful to put on record. Records of experiences 
of meteorological phenomena such as we have just had, besides being 
of passing interest are so frequently of use in practical dealings 
with various subjects, that for this reason opportunities to record 
unusual phenomena should not be neglected. "It does not, however, 
come within the province of this department to go much further 
into the meteorological aspects of the subject than is demanded in 
connection with its injurious effects ou veyelation. 

After a period of ordinary Hongkong dry, cool weather, rain 
fell on tho tach January anidwontinued daily up to the 16th instant. 
In the Gardens, at 300 feet above sea level, the following quantities 
of rain were registered with a Glaisher’s rain gauge -— 


January 14, eevee 
» B,. ‘ 
16, 


» 
» lhe 

On the 15th instant the temperature fell in the afternoon to 
39° Fahrenheit, thermometer at 350 feet above sea level. On the 
16th, at 9 a.m, it stood at 35°. On the 17th the thermometer stood 
at 31° at 9 a.m, which was the lowest temperature observed at the 
Gardens. During this period the sky was overcast except for a 
short time about noon on the 17th, but on the morning of the 18th 
it wos clear and the sun shone brightly throughout the day, the 
temperature having risen to 43° at 4 Pat. 

Unfortunately there are no official records of temperature at 
Viotoria Peak, 1,818 foot abovo sea lovel, bat, by euch information 
‘as could be obtained from private observers in the hill district and 
observations made here, it seems that the temperature must have 
fallen at the summit to about 25° or 24° F, 

On the river at Canton, and en route between this port and 
that place, low temperatares were recorded in the reports of the 
steam-ships Powan and Honam. They give— 

January 16th at 1 a.m, 23° about 28. miles below Canton. 

> Mt 10 A. 26” about 85 miles from Hongkong. 

oie! a8 at 1 pt. 25° at Canton. 
3} 18th at 10 at. 28° about 25 miles from Hongkong. 

On the peninsula of Kowloon thg cold appears to have been 
eater than in Hongkong, ico wae seen on pools of water in 
the roads within 50 feet oF sea level, and at the Kowloon Docks 
ice was obsorved at the bottom, 30 feet below sea level, of an 
empty dock. 
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Since the Observatory records be, in 1884 the tempera- 
ture has not fallen, until now, at the Observatory, below 40° F. 
T remember on oie ooension,’ I think about 17 years ago, ice 
was found at Victoria Peak, but there is no record within me 
exporience, which extends back nearly 22 years, when ico was 
observed below 1,700 feet altitude, 

The continued low temperature combined with fall of rain 
from an apparently warmer stratum of air above resulted in the 
formation of ice varying in quantity from a thin coating: on tho 
upper leaves of pine trees growing at 300 feet above sea level 
to 1 thick encasement of perfectly transparent solid ico of 54 
inches in circumference on the blades and bents of grass at the 
summit of Victoria Peak. The grass bents themselves, which 
were the foundation on which the ice accumulated, were not 
more than an eighth of an inch in diameter, yet the formation 
of ice was so gradual that with the enormous accumulation of ice 
which became its own suppers the bents retained their natural 
upright, or but slightly pendent position. These large accumula 
tions of ice were on the windward side of the hill where rain 
drifted, but even on the lea side the average coating of ice was 
about 3 inches in circumference, 

Evergreen shrubs and trees carried on their leaves solid cover- 
ings of ico g of an inch in thickness. The great weight of this ice 
caused the branches of trees to assume a pendent form, the strain 
in many cases cansing the limha to snap off with a crash. All ve- 
getation thronghout the hill regions of the Colony was thus covered 
with ice, as were also most other objects. Telegraph and telephone 
wires from Victoria Gap upwards were covered with ice § of an 
inch in thickness, and, in addition, carried icicles as much as 8 
inches in length as close as they could bo packed side by side. 
‘This caused many of the telephone wires to break, and the iron post 
at Victoria Gap which supported them was snapped off a fow inches 
above the ground. 

The windward sides of the walls of the look-out house at the 
Peak were from top to bottom covered with perfectly transparent 
ice ¥ of an inch in thickness, 

All the hills on the mainland and Lantao Island were likewise 
white with ice, one of tho hills (3,147 feet) of Tantao having what 
appoared to be snow for somo few hundreds of feet down from its 
summit, As early as the evening of the 15th January, the summit 
of Taimoshan (about 3,300 feet) on the mainland had assumed a 
a whitish appearance, presumably from ice or snow. 

The effect of the extremely low temperature on vegetation has 
been disastrous. The damages in the Gardens consist chiefly in 
the injury or destruction of leaves, but somo plants are quite killed, 
these ‘being natives of much warmer regions than Hongkong, 
Many of the decorative plants which were not killed will be months 
before they cin regain their ornamental appearance. 
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Every possible precaution was adopted to minimise the effect 
of the cold. The plant-honses, which are provided with screens 
merely to produce shade, were all matted in and the roofs covered 
with straw. In spite of these precautions, however, many plants 
snffored very sevorely. 

In the orehid-house, which was covered with mats and straw, 
all our best orchids have suffered very greatly, many being entirely 
killed while others were so much injured that, even if they survive, 
it may be some years before thoy Tegain their previous lexuriané 
state. A healthy plant, received from Calcutta several years ago, 
of Dendrobium aggregatum, is apparently killed, while plints of the 
same species growing by its side, and also others on trees whera 
they bad mo shelter, whigh I collected 10 years ago on the Lo-fan 
mountains, about 60 miles from Canton, have escaped unharmed, 
This soems to show the capability of the ‘plant in adapting itself to 
colder regions than it is generally found in. In ordinary wintors 
the temperature is too low for many kinds of orchids and other 
tender plants. 

The highest point of the Gardens is 320 feet above sea level, 
the lowest part 175 feet. Some plants of the same kinds which 
were damaged at the uppor portions were uninjured at the lower 
parts of the gardens, 

Of exotic trees planted on the hills Aldizeia Lebbek, Aleurites 
triloba (candle-nut-tree) and Eugenia Jambos (the rose-apple- 
tree) had all their leaves killed at and upwards of 600 feet above 
sea level. Trees of the rose-apple at about 800 feet altitude 
have been entirely killed. 

At 600 feet altitude indigenous plants began to be affected, 
tho injuries increasing with higher altitude until at about 900 
feot when the ealreme Imit of low temperature which some 
plants could bear was reached, and death ensued. Most of those 
are tropical plants of which Hongkong, Formosa, the Lucha 
Islands in the Far East, and the Sikkim Himalaya in India are 
the northern limits of the geographical area from whic they have 
been recorded. Of the plants killed or injured, Ficus Harlandi, 
Benth, Gordonia anomala, Spreng, and Garcinia oblongifolia, 
Champ. are known only from Hongkong. Although many of our 
indigenous plants have not been yet discovered elsewhere, it is to 
be expected that when China is better known they will be found 
over a larger area than the restricted one of this island, The fact 
of the above named plants having succumbed to the late frost 
indicates that when they are discovered elsewhere they will he 
found southward of Hougkong. 

Considerable damage to vegetation seems ta have been caused 
about Canton where tho alluvial lands are hi bly cultivated. 
The Reverend Dr, B, ©. Henry, in a letter lated 26th January, 
informg mo that “The destruction of vegetation about Canton 
has been very great, The banana plantations “are ruined, and 
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the bamboos have suffered. The Aleurites triloba look all shrivel 
led up, while “ Begonias, Euphorbias, Crotons and scores of others 
are simply destroyed.” What Dr. Henry reports indicates 
severer weather ut Canton than here, as is proved by the reports 
of the steamers above referred to. Aleurites triloba’ leaves bein, 
shrivelled up at Canton, while they are here at 300 fect altitude 
uninjured, but at 600 feet here they are affected, and completely 
destroyed a Tittle higher up the hill. 


The People’s Tiger. 


In the People’s Park at Madras has lately been incarcerated 
a tiger which was captured in the forests of Tinnevelly by Mr. 
©. Dupré Thornton. The method employed was a cage made of 
Palmyra rafters and iron bars, with a trap door, and 's separate 
chamber which contained the bait—a goat. The following extract 
from the Madras Times will be interesting :—* Yesterday I paid 
«him a visit. He knew his old master at once and rushed at the 
«bars in a most affectionate way which I was accustomed to ; but 
‘the bystanders, who didn’t know his tricks, fled in alarm. He 
* is as savage and surly as ever. [n the day he disdains to eat any 
«meat, but at night he is forced to eat. His rations are 25 Ths. 
« of meat a day, or about a goat and a half, The old keeper relates 
* that he was very savage when first let in. He jumped with one 
“bound to window, near the ceiling, but the bars stood firm, and 
* stripes was sold. For two or three days he bounded backwards and 
‘ forwards in his new home, refusing fo eat anything, und flying 
wat the bare when iyoue cue ‘near. Ib will radeice. yéar’ of 
+ tmprisonment to tame his proud spirit, He wants a mate ve 
“badly, as the tigress in the Zoo is old enough to be his gra iL 
inothec, -Peckeps some of your reidets may be able to catch a 


« tigress in the sumo way as I canght the tiger, and send her up to 
eMedres” 


Roadside Arboriculture in Bengal. 


Mr. 0. F. Worsley, Magistrate of Monghyr, bas drawn up the 
following report regarding the system of planting trees followed by 
him, when ho was in charge of the district of Mozufferpore, and 
the Governmont has directed that it be circulated to all district 
officers and district boards :~ 

“When I first commenced tho systom of planting trees alon; 
“the sides of roads in Mozufterpore district in the year 1877, 
«adopted the plan which, I believe, is usually followed by inexpo- 
“rienced amateur planters, of working through contractors, and 
“allowing them to plant vory young trees or to raise them from seed 
* in the spots where the trees were intended to grow up. Each of 
* these young trees or seedlings required to be protected by a gabion 
‘or bamboo fence, and it was soon discovered that the expenses of 
* repairing or renewing the fences and of supplying water to the 
‘young trees in the hot season were more than the District Road 
«Fund could conveniently bear. I accordingly tried the experiment 
« of raising young trees in nurseries from seed sown either in pots or 
“in the open ground, and of planting them out along the sides of 
‘roads when five or six feet high. It having been found in practice 
“that the young trees so raised in pots suecooded best, this system 
‘was generally adopted in Mozufferpore from the year 1880, 
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In my report No, 99, dated 6th February, 1880, for the Road 
Cess year’ 1878-79 (published in pages 1471-1479 of Part IL of 
the Culeutta Gazette, dated 29th ‘ptember, 1880), I described at 
somo length the operations of the Mozufferpore Rond Committee 
in connection with the planting, and the subjoined extracts will 
explain the advantages of their system :— . 

“On all other roads the trees are fenced with strong bamboo 
gabions, six feet in height and two feet six inches in Ssanctor, 
made on ove uniform plan, and built round the tree when planted 
in the following manner :— 

“ Five whole, not split, bamboo posts cight feot in longth and 
not less than oneand-s-half inchos in diameter, are sunk inthe ground 
to a depth of two feet at equal distances from each other, and a 
radius of 15 inches from the stem of the tree. Four pieces of split 
bamboo are then placed between the posts, and split hamboos are 
woven in basket fashion to a height of six feat, the last six inches 
being passed through loops in the bamboo posts to prevent travel~ 
lers removing and untwisting the basket-work, which was a common 
and vory mischievous practice, and ono that caused continual 
labour and considerable expenso in repairs, I may add that tho 
system now adopted bas been absolutely suocessful in preventing 
such mischief and injury ; as, although easy to twist the split bam= 
boos through the loops when groen, it is most difficult to remove 
them when they have become dried and set. 

Nurs itdens.—Two nursery gardens have been established 
during the last Road Coss year 1878-79—one at the dak bungalow 
in Mozufferpore, the other in the District Engineer’s grounds. The 
formation of nursery gardens was rendered necessary for several 
reasons, amongst them the following :— 

“ (1), The difficulty experienced in obtaining young fruit 
trees of even inferior description. 

“(@). The policy of planting none but good varieties and 
descriptions of fruit trees, so as to ensure eventually from the sale 
of the fruit a handsome return for the outlay and expenditure 
incurred in planting and maintaining them, 

(8). To prevent injury in transplanting trees with tap roots 
such as Artocarpus integrifolia, Bassia latifolia, and Dalbergia Sissoo 
by raising them in pots, st having been found by practical expe- 
rienco most difficult to transplant such trees satisfactorily. Experi- 
ence has impressed the necessity of using pots for all future nursery 
operations as being eventually a sufer and more economical way of 
raising and transplanting young trees than in and from the open 
ground. After much care, time, and expense have been laid out 
and incurred on the young tress in the nursories, it is very dis 
appointing to find them dying a few days after being transplanted, 
in consequence of injury to tap roots, and here I would observe 
that it is very inadvisable to plant out any trees less than two years 
old. The cost of tending, watering, and maintaining them is much 
less in the aursories than when they are scattered over many miles 
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of roads, and as the existence of a bamboo fence such as is vsed in 
this district is three to four years by the time it is worn oat, its 
need is no longer required, the trees being five to six years old, 
and strong enough to do without such protection. We have now 
in the nurseries 14,112 well grown young trees, which will suffice 
for about 80 miles of road, which is abont the annual average 
length of avenue planted in this district.” 

I may mention tbat the pots in which young trees are raised 
should be buried in shallow trenches, each trench being long and 
broad enough to hold 400 or 500 pots placed as close together at 
they will stand in parallel rows. The rims of the pots should be 
slightly below the level of the surrounding ground, so that they 
may all be easily and cheaply flashed with water every two or 
three days during the hot season from an adjacent well." Between 
the trenches there should be narrow raised pathways by which the 

deners may obtain access to the trees. It will be neces a 
the. troes advance in height to tara the pols occasionally rather: 
wise the roots are ap to strike through the pots and to penetrate 
the ground, It is best to prepare the trench of the required length 
and breadth in the first place, next to arrange the pots in rows 
therein, and then to fill up the spaces between the rows with 
earth, Where flower-pots are as cheap as they are in Mozuffer- 

re, viz., from Rs, 8 to Rs. 4 per 100, no hesitation should be 
Bir about breaking each pot at the time of transplanting a young 
tree. 
As regards the distance apart at which trees should be planted 
‘on roadside avenues, much depends on the kind of tree and on the 
locality, Asa general rule, { would plant Pipul, Bur, and Rain- 

res 30 feet, and all the others in the list from 30 to 40 feet. 

If trees are not planted out by the sides of the roads until they 
are 5 or 6 fect high, and if they are planted out at the commence- 
ment of the rainy season, thoy will not require, in a climate like 
that of North Behar, to be watered in the following hot season, 
By that time their roots will have reached such a fepth as to be 
able to dispense with artificial supplies of water, and nothing 
beyond general supervision and attention to the state of the gabions 
will be required. This duty can easily be performed by members 
of Road Committees, and the officers of their engineering depart 
ments. In drier parts of the country, it may be necessary to give 
water during the succeeding cold and hot searon. And it may be 
advisable in very dry localities to adopt the plan of sinking a pot 
(kulai) near the root of each plant, and keeping it filled with water 
at all times of drought during the first year or two after trans- 
plantation. 

‘The holes in which the trees are to be planted by the roadside 
onght to be carefully prepared some months beforehand, and some 
ole manure, where available, should be mixed with the earth. 
These holes should be at least 24 feot wide and 2 fect deep, but if 
money be available, larger holes, say 4 feet in diameter and 3 feet 
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deep, are preferable. The height of the gabion® is of great im« 
portance. The two eyils to be guarded against are ro) “the 
isonous tooth,’ as Virgil calls it, “of the accursed goat which 
is certainly more injurious to the young tree than winter cold and 
summer heat, and (2) the mischievous habit which travellers have 
of breaking off the young shoots of the mango and some other 
kinds of trees and using them as tooth brushes. In places where 
white ants abound, it is a good plan to smear with tar the ends of 
the posts before fixing them in the ground, and adaub or two 
across other parts of the posts will deter villagers from extracting 
and appropriating them for their own use. 
would strongly recommend that avenues be planted with due 
regard to symmetry and convenience, and that large and small 
frait-hearing and timber trees be not planted indiscriminately 
together. If it is intended eventually to sell the fruit of fruit- 
bearing trees year by year, it will be most convenient to plant a 
few miles of each road with each of tho most valuable kinds of 
fruit trees ¢. g., five miles with Mangifera indica five miles with 
Artocarpus integrifolia, five miles with Bassra latifolia, &e, This is 
the principle which I adopted in Mozufferpore town, where I planted 
about 12 miles of avenues with 12 different kinds of trees, fruit- 
bearing and timber, allowing one mile or so for each kind of tree, 
The trees, which should specially be planted where the soil is 
suitable for their growth; are the following ;— 


Proit treet, 
Botanical name. Native name. 
Mangifera intica. Am. 
Eugenia Jambolana, Foran. 
Argle Marm Ba. 
Bassia latifouis Mohwa, 
‘Artocarpus integrifolia. Jak (or Kantal,) 
Timber treea. 
Botanical nemo. arantative nasie, 

. ‘Mahogant, raugany. 
Seistenia mnaorophyila } Largrleaved Mahogany. 
Gmelins arborea, Kumbar or Gamnbar, 
Dalbergia Sixsoo, ‘Sinan, 

Godreia Tow. Tan. 
Casuarina cqnisetifolia, Shao, 
Penyamin glabra. Kornaj. 
Albizzia Lebbek, Sirish, 
Pitheoolobiom Su Buinctree, 
Lagerstrsinia Regine. Tarat 
Ptoroapermum ac: on Change, 
‘religions. 
Flows enasloete, bie 


ors. —In the case ofthe tivo wpocies of Vious in the above lst (Pipal and 
Bur) it ia best not to plant seedlings. but branches of adult trees, The branches 
acleoted should be straight, from four to eight foot long and from three to five 
Inches in diameter, 


* If a bamboo gabion is too expensive or inconvenient, 9 mound of earth 
ped with aloa leaves, or ating of bricks placot alternately 80 aa to admit 
im ‘and air, where bricks are chosp, may be substituted. 
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When I loft Mozufferpore district in December 1882, the total, 
length of avenues on the district roads was about 210 miles, most 
of which were in very fair condition ; while along some 12 miles 
of roads in Mozufferpore town there wore about 2,800 trees all of 
valuable kinds, whieh had been planted and maintained under my 
own immediate supervision at less than an average cost of Re. 1-8 
per tree and most of which no longer required any special pro- 
tection—(Indian Agriculturist.) 


Forests in Russian Turkestan. 


According to the February tinmber of the Geographical 
Journal, Russian Turkestan is so poor in forests, and the oxisting 
woodlands have suffered so much of late from reckless cutting, that 
attempts are now being made to replant, partly in the mountains 
and partly inthe Steppes. It is estimated that of the total area 
of Turkestan (162,000,000 xcres), the territory has but 945,000 
acres of forest land in the mountains, and neatly 16,000,000 acros 
of bushland in the Steppes. As to the plantations of trees which 
are met with in all native towns and villages, they cannot even 
satisfy the wants of the steadily increasing population for building 
purposes. The saxaul tree has been pitilessly exterminated all 
along the banks of the Syr Daria, and fora great distance around 
the centres of population, and, as natives say, “the saxaal has fled 
into the dopth of the Steppes.” The forests in the mountains were 
also recklessly cut down till the year 1879. At the samo time, the 
wholo of the region is, from some physical change, generally undor- 
going dessication. Both glaciers and rivers are decreasing ; the 

kes dry up ; the extremes of temperature become more marked ; 
and the moving sands are incrensing in area, Tho recent attempts 
at planting forest trees, without irrigation, which where made in 
the province of Samarcand in 1880, have proved quite successful ; 
80 also the attempts made in the dry Steppe in the south of Samar- 
cand, between the. Shaar-sabie fountains and the Dargh Canal, 
where nearly 400 acres were planted. Since 1880 the system has 
been improved, the yonng trees being now planted on the elopes of 
the hills in terraces, which follow the contour lines. (Pioneer.) 


Fellows of Coopers Hill. 


We hear from England that the following old Coopers Hill 
Forest Students haye been appointed ‘Fellows of Coopers Hill., 
©. G. Rogers; B.B. Osmaston; H. H. Haines; F. A, Lecte} 
8. Care, We offer them our congratulations. 


Technical Education for Geologists and Foresters. 


It is a noteworthy fact, which may be usefully borne in mind 
by the promoters of Technical Education, that the Government of 
Thdia have, in the Resolution published in last Saturday’s Gazette, 
declared that the system of uppointing Asiatics as probationers in 
the Geological Department must be abandoned. The reason given is 
that habits of observation and practical inquiry are not sufficiently 
developed in natives by the present system of education. We are 
awara that the late Director of tha Geological Department, Mr. 
Medlicott, took a still more hopeless view, and insisted that ovigi+ 
nal investigation of high class could never be expected from the 
native of this country at all, The Government of Todi have never 
accepted this conclusion. Indeed, in the Resolution just qvoted, 
they imply their belief that the qualities ossential to indepoudent and 
original work in the field of geological investigation can, and will, 
be produced by an improved system of school education, This 
view is confirmed by experionce in the Forest Department, in 
which some of the students who have received a practical education 
in the field and in the museum, and whose powers of observation 
have been trained and stimulated by the instruction adopted at the 
Dehra Forest School have shown considerable aptitude for 
original research. It may be hoped that the reforms now being 
introduced into the general educational system of India, will re~ 
move from it the shorge of being unable to turn ont students fitted 
for the important work of scientific research, on which the future 
development of the wealth of the country so much depends.— 
(Pioneer). 
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In a paper recently read bofore the Western Society of 
Engineers and printed in the Journal of the Association of fagizes. 
ing Societies, Mr. Thomas Appleton gives a brief acoount of the 
manufacture and durability of the sapless oedar block paving, or, 
in plainer terms, a pavement of oalar blocks from ‘hick the 
sapwood lus been removed, now in uso in the town of Bast Saginaw, 
Mich. Prior to 1886 the codar paving blocks used ‘were’ sawn 
from peoled cedar fence posts, the bark and. knots only belug 
removed. On most of the streets of the town the travel was not 
heavy enough to wear out this pavement before it perished b 
decay. Thin Lecay naturally took plac. soonest in ho. sapw 
which, being softer than the heartwood, breomed up and wore 
away, loaving a rounded top surface to the blook, and making a 
very rough pavement in a few years. It was therefore decided to 
try'a cedar paving blook with the supwood removed, ‘The first of 
this was laid in 1886, and since that. time no other ‘kind has been 
usod. An examination of the sapless block paving laid in 1886, 
made in October, 1892, showed that the blocks wets sound. on all 
sides, and that there had been very little brooming, Details of the 
manufacture and cost of these sapless cedar blocks are given as 
follows by Mr. Appleton +— 

Tn manufacturing the sapless blocks, the cedar is first sawed 
into block lengths, It is not necossary to remove tho bark, as it 
comes off with the sapwood. ‘Tho blocks are then taken to a’press 
or punching machine. ‘The bod of this machine has holes 4 ir. 
Sin,, 6 in, 7 ing Bin., 9 in., and 10 in, in diamoter. At the top 
of tteso holes efrcular collars or knivos are secured, standing ‘up 
2 in, o 8 in. above tho bed plate. A block is placed on ote ef 
these Knives,” and. the plate desceniling forces the. block ‘dowa 
through the hole in the bed, while the sapwood and bark is shaved 
off above the bed. ‘The intention is to tako off all the sapwood ved 
xno more, s0 that the attendant places the block over the largest die 
that he thinks the heartwood ‘wil All. In case he amisjadgos the 
sire of the heartwood, and tho resulting block still kas some ap: 
wood upon it, the block can be punched again through the nest 
smaller-sized die, and tho sapwood entirely. removed. ~ Generally, 
the defective blocks as they come from the punebing press are 
taken to a second machino, which has one straight kuife-and other 
Inives of various radii of curvature, and these’ Gt in the bed, and 
remove the sapwood and bark or any decayed wood that may be 
on one side of the block. 

* The block from tho punching press hus a very pretty ap- 
pearance. Each block is a perfect ‘cylinder, with, sides steuight 
and trae, No knots or bunches are Tefl, so'that they ean betet 
close together in paving, ‘Those that have passed through the 
second machine have equally straight sides, bat their cross-section 
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is not always a true circle ; it may bea segment of a circle with 
astraight side. But there are plenty of places for split blocks, 
and long as the block are sound and free from sapwood it is not 
essential that they should all be exactly cylindrical. 

The common cedar block is made only from small-sized trees, 
of such size as would be used for fence posts, The sapless block 
is made from any size of tree, large or small, solid or hollow-hearted. 
Any piece that has 4 in. of good heartwood goes into paving blocks, 
but the wood is all heartwood, and of good sound timber. 

The average cedar block has from 25 per cent. to 35 per cent. 
sapwood upon it. Eap fin, thick on a 7 in, block would make 24 
per cent, sapwood. On a4 in, block the same thickness of sapwood 
would make 34 per cent. of the entire area of the block. On some 
blocks the sapwood will run more than # in, in thickness. Throwing 
away 34 per cent. of the material adds to the cost of the paving. 
A “ertinent inquiry is, what does this sapless cedar block cost ? 
On the first piece of cedar block paving in East Saginaw the extra 
cost for suploss blocks was 10 cents per square yard over the cost 
of common blocks, Recent figures for supless block paving in 
some of our suburbs give 2 difference of 30 cents per square yard. 
It is understood that this latter difference is ‘argely due to the cost: 
of railwav freight from the block manufactory in Michigan. If 
the blocks were manufactured in this city just as the common 
Blocks ar, this difference of 30 cents par square yard would 
probably be reduced.— Timber Trades Journal, 


‘The American cedars are species of ‘Thuja? 


‘Hon, ka. 


THE 


INDIAN FORESTER. 


Vol. XIX. ] May, 1893. [No 6. 


On Forest Administration. 


The article “On Forest Settlement and Administration,” 
which appeared in the March number of the Indian Forester 
deprecates the arrangement adopted in Madras of allowing Revenue 
Oicils a large share in the administration of forests, 

As a Madras Forest Officor who has been in chargo of a distriot 
for the past 10 yours, I say that I have found but few of the defects 
pointed out by “ Futaie,” 

Fataie says that “the control of the Roserved, as well as of 
“the Protected, is rapidly slipping, or has already. slipped, away 
“from the Forest to the Revenue Department.” Here is the chief 

int in the whole article, and I propose to discuss it so far as 
Kiadras is concerned. 
The management of forests in Madras in undertaken by 


(1). Government, 
(2). Board of Revenue advised by Conservator. 
(2). Collector of the District advised by District Forest Officer, 
‘The latter has the chief management and working of the 
forests, of course, subject to regulations laid down by the two 
former. It is with the latter I propose first and obiefly to deal. 
The Collector in Madras is, of course, the chief of the District, 
not only in the Revenue, but also in the Forest, Magisterial, Police, 
and almost every other Civil Department. 
The question now arises, “ Does the Collector stand in the way 
‘of the District Forest Officer, or does he help him?” I have 
been District Forest Officer undor six Collectors, and can confident- 
43 i, 
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ly state that the latter is the case, at all events with the present gene- 
ration of Collectors. Tho Collector of the present, day thoroughly 
understands that the reservation of forests is beneficial to the 
people, and that the future agricultural interests are furthered by 
restrictions at present of so-called privileges, such ax promiscuous 
fellings in the forests, excessive grazing, grassfiring, forest clear- 
ings and even the imposition of fees. 


The present day Collector is not afraid of dissatisfaction 
occurring amongst the people in regard to Forest measures, pro~ 
vided those measures are not suddenly and immoderately introduced. 
‘Thus, in the course of a few years, thousands of acres may be closed 
to felling or to grazing without fuss or murmur if done gradually : 
but, if done suddenly and all at once, this closure would probably 
cause grave dissatisfaction, and oven riots. In thcso matters, the 
Collector is the Conservative, as compared with the Forest Radical : 
the brake on the coach to prevent its running down hill too fast. 

It is absurd to say that the Collector only regards agricultural 
intorests, as he is the head of the Agricultural Bopartent, ‘and 
dogs noi regard Forest interests exeapt from an agricultural 
point of view ; just as much as it would be to say that he does not 
regard magisterial interests, except from an ‘agricultural point 
of view. 

Tt is equally absurd to say that the Revenue Department 
has been “ whibed to take right action, Ge.” Collectors are being 
shown that forest projects are interesting, and are interest 
accordingly, if matters are properly and thoroughly explained to 
thom. They are being gla educated up to’ a rational and 
‘impartial ‘treatment of forest affairs.” The question is rather, 
whether the average forest officer is “ educated up toa rational and 
‘impartial treatment of agricultural and magisterial affairs.” I 
think not, [ think that his zeal over forest matters biasses him on 
that sido ; and that ho is not intrested in agricultural maiters, 
Perhaps if he were “ bribed to take a right action by the concession 
“of a larger share in the management” of agricultural and 
magistorial adfuirs, he might see that he has been so biassed. 


The arrangement of the Forest Officer being an assistant to the 
Collector has a double effect, Firatly, it is my experience 
that the Collector is almost invariably “willing to leave purely 
technical matters to his forest assistant; he is willing to learn all 
that he can about forest management, provided that the Forest 
Officer proceeds with tact and does not setto work either to lay down 
the law or to uso long technical phrases, with which the Collector 
has no acquaintance ; he is willing to listen to his District Forest 
Officer’s arguments and be guided by his pinion, provided he has 
no weighty argument in return. Secondly, the District Forest 
Officer hears the Cellector’s views on the subject, taken if you 
will, from an Agricultural or Magisterial stand point; and he 
consequently sees both sides of the question. 
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The result is that Collectors take a proper interest in forest 
matters, and that Forest Officers take a more unbiassed view of their 
projects, which would not happen if they were independent of 
each other. 

There are other ways in which the coalition strengthens the 
hands of Forest Officials. Firstly, the Department: being under 
officered, we constantly find young Assistants or Fxtra-Assistants 
of one or two years’ standing at the head of affairs in a District, 
Presuming that’ this young Assistant is zealous in his work, he 
longs to make innovations and improvements, pooh-poohs custom, 
considers that the thief of a head load of firewood is a greater 
villain than a house breaker, or swindler, &. &o, : who ieould better 
restrain him from making himself and the department a laughing 
stock than a_ kind]; Cellector, who knows enough about young 
men to do it without hurting his Assistant's feelings ? 

Again, without the Collector’s authority, Tahsildars have a 
nasty way of acqniescing in proposals to get a thing done, but 
six months or so afterwards furnishing a most plansible reason 
why it should not bo done, The time lost is generally, by 
Huropeans, considered valuable. 

‘Again, the Collector being head of the Local Fund Board can 
often havo roads and buildings, most useful to the department, 
constructed from Local Funds. 

Again, the Collector, when visiting localities where Subordin- 
ato Magistrates, roside, can, as District Magistrate, explain to such 
Subordinate Magistrates that forest offences should not be treated 
as trivial one or two anna offences. 

Thus, great deal can be gained for the Dey ent by the 
Forest, Oftcer being Assistant to, and tochuied adviser of the 
Collector. 

It is true that lately the Board of Revenue have taken upon 
themselves the control of finances which formerly vested in the 
Conservator. The reason for that was patent and need not be 
referred to here. But the Conservator being adviser to the Board 
should, I think, with tact and rationality, even now, have as much 
control over those finances, as it was ever intended by the Code for 
him to have. 

Finally, the concluding part of ‘ Futaie’s’ article seems to 
some extent to approve of the coalition arrangement existing in. 
Madras; for he wishes a Forest Official to be Joint Secretary 
to Government, The Collector has the District Forest Officer, the 
Board of Revenue has the Conservator, and why should not the 
Local Government have an Inspector-General, to advise ? 
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Deodar in Kulu. 


‘The most important tree of the Himalaya, the Deodar, is not 
unfrequently found mixed with the two Pines, the two Firs and 
the three Oaks, the Moru, (Q. dilatata) the Ban, (Q. ineana) and 
the Karshu, (Q. smecarpyfae-} 

In Bashahr, the tree oxtends to the vicinity of the arid zone 
where it is often found associated with the edible pine (Pinus 
Gerardiana) which latter is the most characteristic tree of the 
ary climate. 

Puro Deodar forests are not rare in Kulu. Such forests are 
found either on abandoned fields (often in the vicinity of Deotas’ 
temples); on land where, I believe, shifting cultivation had pre- 
viously been practised; or in steep and generally inaccessible locali- 
ties where they have not been subjected to ill usage at the hand 
of man, All these classes of pure forests are enorally regular, 

That loose soil is always the best suited for Deodar is quite 
apparent from the fact that Deodar encroaches upon adjoinin, 
fields with such a marked rapidity, that in a single year acres wil 
be covered with an almost continuous mat of sevalings 3 the result 
being that if such fields are not taken care of for a few successive 
years, they will have ultimately to be given up by the holders. 

As a matter of fact, Deodar seed would always germinate very 
readily whero the soil is sufficiently loose and moist, but the young 
seadlings growing in the open, where they do not find sufficient 
shade, dry up again in the succeeding hot months. Those exposed 
to the south are less likely to survive than those growing on other 
aspects. It is mostly on account of the absence of such shelter that 
Deodar sowings in patches in the unshaded areas, have, except in a 
few rare cases, where a couple of succeeding seasons have been 
exceptionally favourable, almost always resulted in failure. 

in such open and unsheltered localities I would recommend 
that the Bie pine should always be raised, before Deodar sow- 
ings or plantings are taken in land. The Blue Pine would cover 
smch grounds very quickly, and would, of course, nurse and force 
the Deodar when the latter is introduced there. The desired result 
may be thus very soon obtained. 

In many a grassy land throughout the valley, wherevor firing 
had been put a stop to, if the situation were in any way favorable 
and the seed trees were not far distant, the young growth of Kail 
subsequent to the occurrence of the latest Eres reminds one of the 
Rakhs of the lower hills where the forest fires always result in a 
heau‘ifal erop of young seedlings of Dodonaea viscosa. It may be 
advisable, therefore, to set fire to all such open lands before Kail seed 
is sown there. But patches to receive soed should always be kept 
prepared beforehand. Deodar seed is heavy, some 225 grains per 
ounce, It often falls close to the seed bearers. As most of the 
pure Deoder forests in Kulu lie amongst oultivation, whenever a 
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sufficient number of seed bearers fringe the outskirts of such forests, 
it requires no labor or time to find the adjacent fields full of seed- 
lings. 

oY ales aaah patent sees ars tombe by some untrained hand, 
the seedlings would do well under them ‘and vary few of them 
are likely to full victims to the heat and dryness of the followin; 
seasons. Thus, if left alone, Deodar would go on extending itsel 
till it had occupied the whole of the cultivation. 

The occurrence of pure forests standing on deserted lands: may 
be attributed to the Deodar tus spreading from the sacred groves 
surrounding the Deatas’ temples or from a. group of trees in Belds. 

~The Deotas in Kulu, whose presence in the low lying Deodar 
forests probably accounts for the existence of the latter, have been, 
from time immemorial, much dreaded by the people. 

The plants coming up from the seed shad by the trees of the 
sacred groves, were sometimes held to be the property of the 
temples, and owing to fear of and respect for the Devias, the 
cultivators made no attempts to destroy them. 

All forests which thus sprang up, have been of late years in 
possession of the Forest Department, 

In fact, the people in Kulu always looked upon the Deodur as 
a tomple tree and without the previous permnission of the Deotas it 
could not be obtained. 

For every tree they thus removed, they had always to pay 
either in cash, in goats, or in grain. Since the management of the 
Kulu forests has been in the hands of Government, it has been 
ruled that Deodar may not be claimed even on payment, 

Itis also probable that the district was once more thickly 

pulated than it now is, All the old fields now occupied by 
Dodane were once cultivated, but the successive invasions of the 
Goorkhas, the Mandi peoplo and the Sikhs, resulted in their being 
deserted, the consequence being, that wherever seed bearers were 
at hand, the whole of the-deserted fields were taken up by Deodpr. 

It is on this account that most of the present low-lying De 
forests of Kulu are often of uniform size and age, 

The present year (1893) has been exceptionally favorable 
the natural growth of Deodar in Kulu. The winter of 1891 wi 
an abnormally dry one, it was therefore followed by a good se 
year. 

There was hardly a single Deodar tree in the valley which di 
not bear cones in 1892, A large quantity of Deodar seed wi 
shed in November-Docember, 1892, and thanks to the sprin 
rains, every seed seems to have germinated. 

‘Thus, the natural reproduction, so far, is very satisfacto~ 
the next season may be perhaps comparatively dry. Cor 
more than 95 per cent. of the present seedlings may f 

On the other hand, if the: succeeding years pre 
able for these young plants to establish ther 


44 


170 DEODAR IN KULU. 


shall have, without any labor, some of the bare grassy lands covered 
with Deodar plants of equal age. 

A few regular and pure deodar forests, found in localities 
where probably the people used to bun down the jungle in patches 
to take off it a few crops occasionally, have had their origin, I be- 
lieve, in this manner, But quite different is the history of pure 
Deodar forests found on steep slopes or at high elevations. 

As a representative of this of forests, may be mentioned 
the Rolla and Drad forests of Sahraj, where hundreds of Deodar 
trees grow pure on rocky ledges in a comparatively poor soil. 
All such forests were, in the beginning, | believe, either mixed. 
‘or pure forests of Pine and Spruce. Deodar which somehow or 
other got introduced there, drove out all these species, thus forming 

mure forests of its own. A good example of this may now be seen 
in the mixed forests of Mahli Dhar and Bung in“Sahraj, where 
Deodar hus already begun to establish itself and is expelling all 
other species. In the conrse of the next few years, Deodar is sure 
to dominate and ultimately to}suppress all its’ companions—the-Chil 
(P. longifolia) the Kail (P. excelsa) and the Rai (A. Smithiana)— 
and the forest will become one of pure Deodar. 

But the most dangerous companion of Deodar is the Silver fir. 
If all other circumstances are favorable, the Silver fir would 

naturally keep the Deodar back altogether. With the exception of 
this enemy, 1 would never recommend that any of the usual com- 
ions should be ringed or otherwise removed. 1 would always 
leave the trees to fight their own battle. 

Young seedlings of Deodar are, of course, readily browsed b: 
oats, but when once it starts fairly, it cannot be easily soporoned. 
bout the sapling stage, however, the condition it loves best is a 

side shade through the influence of which the Deodar would clear 
itself rapidly of its lower branches and attain tall bolos. 

Pines, Oaks and Rhododendron when mixed with Deodar, are 
greatest safeguards against fires, as they keep down the under 
wth of grass and of more worthless species and also greatly 

crease the production of the soil. 
' Asa rale, and naturally so, the reproduction of Deodar in Kulu 
a the mixed forests of Deodar and Pines is usually plentiful, while 
hat of the latter is invariably conspicuous by its absence, because 
10 seedling of pine or even of spruce would ever stand shade. 

Both Oaks and Pines and sometimesSpruce are therefore the 
aost useful companions of the cedar, inasinuch as they always 
‘oster it when it is young and simply disappear when they are no 

eer required, 

“nee 'the Deodar forms a thicket and throws out its powerful 

~vonld grow in any soil under even the most unfavorable 


> poor soils tho trees would not, however, attain 
as is the case in Dungruthana Shila, Paneo, 
1 many other forests und sometimes if they 
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do attain the usual dimensions, they would begin te decay at the 
centre at a comparatively very early age, as is the.caso in Dalogi 
forest, where although the trees are very tall and clean boled, they 
have already begun to rot at the centro and probably in a few years 
hence none of them will be found healthy and onnd. 

It may also be due, to some extent, to the evil consequences of 
the removal of dead leaves and consequent to the absence of 
nitrogenous substances that the trees in the Dalo i forest have thus 
begun to decay ; but if the soil were deep enough, they would not, 
I believe, have suffered so much through the absence of humus. 

On the other hand, the Deodar, when it onco sets out fairly in 
deep clayey or loamy’ soils, would always stand even the most 
serious injuries, 

‘Asan instance of this type of forests, may be mentioned the 
Kalandi Dhar forest of outer Suhraj, which, when the Mandi people 
conquered that part of Kulu and aet fire to all hamlets on that side 
was, probably, composed of straight Deodar poles. 

he moment the invaders left the country, the people began 
rebuilding their houses. For this purpose every available pole in 
the above forest was cut away. ‘the ‘stools left behind were not, 
however, without side branches, As soon as.the leader was off, 
remaining branches turned up to forma number of leaders, ithe 
result being that the prosent growth at first sight resembles a 
coppice, 

?PSiinilarly, wherever in rich soils the lender of an old treo gets 
injured, the tree does not die out, but the nearest side braneb tures 
up to form what is termed a secondary or a false deader, Such 
trees are found in almost every.old Deodar forest in Kula. 

As the care and proper supervision of Deodar will have the 
special attention of the Forest Department, no Deedar farest should 
ever be elean cut, [ would:recotamend that all Deodar forests should 
‘bo trented by selection felling, while we must be very careful to ent 
as few trees as possible on the steep slopes. 

I donbt very much the advisubility of Deodar sowing in situ, 
It is, [ believe, more satisfactory to raise the plants in a nursery, 

‘The principle, therefore, which we must uever_lose sight of ie 
to have seedlings ready at hand to put out just after the felling oper- 
ations are over and to give the forest perfect rest. 

Sometimes, when» virgin forest is felled over, where the 
undergrowth is very scanty, and where the soil is full of humus, 
sowing brondeast or in patches may succeed. 

‘The bad effects of the policy. of falling ‘back on artificial ne- 

duction for filling up the areas denuded of Deodar by = 
Reavy felling, after baving given in vain, for ‘yonrs, suficion: 
and air to allow.a young growth sto spring j Bp, ure quite e 
in the Nachar:forest in Bashabr, in Daogi dibi in 8 
‘Bindraban and Phalga.in Waairi-Rupi, in Sandharan? ~ 
in Upper Kelu and a good many other foreste, 4 
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In all these areas heavily worked over, all conditions combined 
together have been very fuvorable to the Inxuriant growth of Des- 
modium, Indigofera, Berberis, Brambles, Viburaum and numerons 
other weeds. Such worthless speciex are now found ocenpying ° 
every foot of the ground and if a Deodar seedling comes up y 
where, they would overshadow it and would thus retard its growth, 

‘We cannot possibly get rid of such inferior species by entting 
off or ringbarking. The best means to clear them sway, in order to 
re-stock the areas with Deodar, would be, I believe, in raising 9 tree 
which would readily come up wnder such cireumstances. Deodar 
should always be introdnoed later on. Regenerating all such 
ruined forests otherwise would be a matter of time and heavy 
expense, 

At present, it is most difficult to find in any of the shove 
forests, any traces of natural reproduction at all, while the artificial: 
sowings and plantings, have not} produced the desired result, 
except where such operations were taken in hand just in time, as 
was the case in some patches in Nachar in Bashahr, where Col. 
Bachelor had sown some Deodar seod broadcast, just when felling 
operations were going on and the worthless species had not yet 
time to spring up ; and in the upper portion of Latura Forest in 


weet 
‘The natural reproduction of Deodar in forests lightly worked 
out is genorally good. 

As an instance of this, may be mentioned the Blajdhar Forest 
of Sahraj, In is in such forests that the tree may be encouraged 
by artificial means. 

Our aim must be always to re-stock and improvo the forests, 
and therefore all badly growing and topsore trees should be 
removed ut once. 
2G Subsequent to fellings and the removal of suppressed trees, 
all blanks must be filled up as soon as possible and invariably 
before tho inferior species have had time to come up. 

== © Asarulo, no forest should ever be worked unless we have 
| got in nurseries at hand, a sufficient number of Deodar plants ready 
to be used at once wherever necessary. 

Almost’all the workable Deodar forests in Kulu have been of 

Mate years somewhat heavily felled over. Tho Kulu forests are 
still unclassed forests, the Inte lax rules of the Department have 
also much added to their present state of depletion. 

The trees which eseaped the Dopartmontal axe were not rarely 
yomoved and utilized by the Zamindars, the consequence being 

4. the present forests have been to such an extent exploited, that 
will hardly be able, for a good number of years to come, 
‘ly for felling moro than fifty Deodar trees a year. 

* young Deodar forests of Wala are, however, well stocked, 
Taptations in the Upper Valley, where thousands of 
ve been raised artificially, are, of course, of very 

1 show the masterly hand of the Forest Officers, 
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In about forty years time the Kuln Division will yield aunually 
the largest number of Deodar trees in the Punjab. 

Nearly all these natural young Deodar forests have come up 
in spite of grazing, I am strongly of opinion, therefore, that 
moderate groring by cows and bullocks does not do any damage to 
the young reproduction of Deodar. The cows would hardly touch 
the plant, even if there is nothing else for them to eat, 

The present young Deodar forests standing on lands close to 
villages in Kulu, and of necessity grazed over by cattle almost 
every day during the whole time the plants were young and the 

7rass had not yet died out, lead me to the belief that cow grazing 
Toes not much interfere with the young growth of Deodar. 
As a matter of fact, I would not allow grazing of cows on slopes, 
bat when the most ruined forests on almost flat and abandoned 
cultivations have to be re-stockod, whore the noodles if not trita- 
rated under the feet of cows form'n thick covering of undecayed 
etable matter and the soil becomes matted with weeds and 
inferior species, almost the only means to encourage natural repro- 
duction is, I believe, by allowing moderate grazing. My belief is 
greatly intensified by observation, I find that all such areas 
eavily felled over and subsequently kept fenced and closed have 
thus got full of noedles, weeds and worthless species, and it is 
sometimes quite in vain to search for a single natural seedling. 

Great care should always be taken in gathering seed. If raw 
and unhealthy seed is sown we can never expect success. The 
cotyledons of healthy seed are generally green and if they are 
not so, the seed must ‘considers in an unhealthy state. “Asa 
rule, the seed should always be collected from isolated trees. The 
wot of tral trees is generally good and when sown hardly ever 


“Tho age at which Deodar trees in Kolpin workable girth, 
varies with soil, aspect, altitude and other citeumstances, 


It is probable that tho following figures give a fairly accurate 
GIRTHS. 


average, 


#6" tod ft, | 6’ to’ 6” 
AGE. 


80 yours. | 88 132 


From 30 to 35 years are probably. sufficient for treos of 44 feet 


in arth to attain a girth of 6 feet. ‘This cannot, however, be said 
to be the caso in general. a 
In somo compact puro forests where the Deodar -gtows close 
togethor, the trees may grow to a considerable height but they / , 
would hardly ever attain large girths. Asan instance of this type ~~ 
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of forests, may be mentioned the Dalogi Forest of Sahraj, where, 
although the trees are very tall and the whole crop not less tham 
300 years old, the average girth is hardly above Gf feet. 


MIAN MOTI SINGH. 
Kulu, 8th April, 1893. 


The Commutation of privileges in Bahraich. 


The following notes on a scheme for commuting the wood 
privileges of villagers. resident within 3 miles of the State Forests 
of the Motipur , Babraich Division, Oudh Circle, may 
interest the readers of the “ Forester.” 


AREA AFFECTED. 


‘The Local Government, in its Notification No. 441, dated 7th 
May, 1879, granted villagers resident within 8 miles of the bound- 
ary) of the Btato Forests, the privilege of taking poles of the 
Iniorior “Kinds of trees for thelr own Jond side domestic and 
farming purposes free of charge, and of gruzing their cattle in the 
Bite forests at reduced rates, but reserved. to. ilself the right of 
discontinuing these concossions whenever it pleased. ‘These. priv= 
iloges can nly be exercised in the “Open Pores” the orca. of 
lich in the Motipur Renge is about 68,536 acres out of a total 
area of 1,18,776 acres, ‘The greater portion of the “Open Foresta” 
(eis, over 60,000 neres) is sittated on the low alluvial plains of the 

vere Ghogra and Kauriéla and consists chiefly of grass lands 
interspersed with khair and shisham trees, This urea is used 
chiefly as « grazing ground and is not capable of supplying timbor 
bac 8 quired by the wagers so conequeny Uh dernd 
has to be met from the remainder of the “Open Forasts,” with 
tn area of about 8,000 acres. This tract. comprises the three open 
compartments which form part of the main sal Forests, +z :—the 
Bahay Forest, the open compartment between Motipur and 
Kakesha, and the oper compartments between Dharmanpur and 
Jallia goarhi ; the two latter compartments contain a considerable 
quantity of wl, and all threo are protected from fize. but open to 
grazing. 


PRESENT METHOD OF EXPLOITATION, 


~ Under the present system, the privileged villagers are entitled 
“to us much timber, &., as they require for their domestic and 
farming purposes, and the only restriction imposed by Government 
rules as regards locality, manner of cutting, &e., is that the produce 
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must be taken from the open Forests. There is no attempt at any 
systematic plan of working, nor can the Forest offcials enforce 

1e simplost sylvicultural rules, or take any precaution against 
wanton and destructive methods of exploitation; for, so long as they 
obtain a permit, the concessionists have a perfectly free band in 
the open Forests ; blanks are increased ; trees aro ruthlessly cut 
away without regard to the state of the soil, reproduction, &.; 
and the over-head cover is opened out to such a degree as to 
expose the soil to climatic influences, while all protection in the 
shape of grass and undergrowth is destroyed by cattle. 


Ingury PONE BY THE CONCESSIONIATS, 


‘The damage thus done to the present crop is enormous, while 
“the deterioration of the soil is so great that forests which have 
been thus maltreated for any length of time, are ineapable of 
producing goad growth in the future, A striking example of the 
irreparable damage done by allowing ignorant villagers to have 
unrestricted liberty of cutting trees in valuable Forests, is shown 
in the caso of the Bhinga Reserve in the Bahraich Division. The 
soil of this once magnificent sal producing area has been impover- 
ished to such an extent by over cutting and excossive grazing, 
that it is impossible for it to produce another crop of sal unless 
artificial meuns are resorted to; and when the prosent stock of 
sal eithor dies from natural causes or is removed, this forest will be 
reduced to the status of a scrab jungle covered chiefly with thorn 
bushes, and be incapable of even supplying the demands of the 
privileged villagers. 

AMOUNT OF TIMBER AND POLES REMOVED ANNUALLY. 


To give an idea of thedrain on the forests open to conces 
sionists, “it may be mentioned that there ere 110 “privileged 
villages” adjoining the Motipur Range, the rosidents of which 
extracted 92,676 poles and 15,791 other pieces of timber fram 
the open forests of this Range during the year 1891-92, while 
(es has been explained above) the. grenter number of the 108,467 
trees were removed from an area of about 8,000 acres. It might 
be thought that each supply of building materials would last at 
least 3 or 4 years, but this is far from being the case, as indents 
for the fall ‘amount of their requirements are received annually 
from the honsehalders ; and when qnastionad on this point, they 
state that the wood which they now obtain, being immature and 
of inferior quality, decays every year. "The forests are thus 
burdened annually with the full requirements of 110 villages. 
Under these adverse conditions of excessive felling and grazing, 
the denudation of theso forests is merely a matior of time and st 
with a view to check this destruction, to reduce the total exploita- 
tion by 4-5the and if possible to re-establish the fertility of the soil, 
that the present proposals are suggested. 
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PROPOSED FUTURE WORKING. 


To better understand these proposals, it is necessary to describe 
briefly the fature system of working in this Range, so far as it 
concerns this scheme. A Working Plan is being prepared for 
these forests in which work will be prescibed for the three 
Working les described below :— 

I, Nishangara Working Circle, which will include all the 
closed Forests from the Orai ‘Nolla and the Nepaulese pillar No. 79 
onthe North, to the Jallia-Sularpurwa line on the South. 

Il. Murtiha Working Circle, consisting of the closed Forests 
between the Jallia grad ipa and the Bulcha-Bhamania lines. 

III, Motipur Working Cirele, containing the closed Forests 
from the Bulcha-Bhamania line to the Ghagowa Nullab. 

‘The period for which work is being prescribed in those Circles 
in the present Working Plan is 15 years, and during this period 
improvement fellings will be undertaken annually in certain fixed 
portions of each Circle. The out-turn from these fellings will, in 
the first instance, he sold to lessees, but there will be large quanti~ 
ties of poles and suppressed trees available for supplying the 

uiremonts of the privileged villagers, and it is proposed to 

ize this surplus stock for commuting the concessions under 
consideration. timber thus set aside for the use of the 
privileged villagers, would consist chiefly of the better kinds of 
wood and be more durable than the wood of the inferior species 
now taken by them, and each householder’s supply should last at 
least from 5 to 10 years, The coupes in each Wor cing Circle will 
be marked a year before the felling is undertaken, and separate 
hammera would be used for marking trees for lessees and for 
privileged villagers. 

PROPOSED RULES REGULATING THE SUPPLY OF TIMBER 

10 CONOESSIONIBTS. 


Tho following rules show the manner in which the concessions 
may be commated without inflicting hardship on tho tonantry, 
while the exploitations would be carriea on systematically, and 
with due regard to the potential capability of the Forests. 

L. Sal timber and poles will be supplied free to each house- 

_ holder once in 5 years from the coupes in which cuttings are 
prescribad in tho Working Plan, In cases of arson, however, 
timber will be supplied again free of charge, although the fult 
term of 5 years may not have expired since tho last supply. 

I, All the privileged villages adjoining the Forests of the 
Motipur Tange will be divided into 3 groups (or “ chucks") to 
correspond with the 8 Working Circles and eacl group of villages 
will draw its requirements from a particular Working Circle. “it 
is proposed that this grouping of the villages should, in tho first 
instance, be made by the landlords, who are best qualified to 
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ascertain the convenience of the tenantry, and then be submitted 
to the Divisional Officer who would satisfy himself that each 
Working Circle is capable of supplying the requirements of the 
Broup of villages attazhed to it, the Divisional Officer is of 
opinion that the probable out-turn from any Working Circle will 
be insufficient to meet the demand on it, he will make such modi- 
fications in the grouping of the villages as the cirenmstances of 
each caso necessitate, and commnunicate the alterations thus made 
‘to the landlords concerned. 

ILL. When the village-groups have been finally settled, the 
Forest Officer will prepare a nominal list of all the householders, 
and a statement showing the quantity of building material, etc., 
required by each, 

IV. One-fifth of the total requirements of each group of 
villages will be supplied annually from the Working Circle to 
which it is attached, the rotation in which individuals or villages 
are to be supplied being decided by the landlords. 

V. On the Ist October of each year, tho landlords will 
submit to the Forest Officer an indent for the quantity of sal timber 
required by the villagers of each group, such amount not to exceed. 
one-fifth of the total as ascertained under Rule ILI. 

VI. It will be seen that under these arrangements it will 
take 5 years to supply the fall requirements of all the villages in 
each group ; consequently, during the first four years, a certain 
proportion of timber required by the remaining villages must 
consist of miscellaneous species, So that for the first four 
it will be necessary to sond the Forest Officer 2 sets of indents, 
one for sal oe mentioned in Rule V) and the other for miscel- 
laneous timber. 

VIL. By tho 1st Docomber of each year, the timber required 
by the indents mentioned in V and VI ‘will be marked by the 
Forost Dopartmant, and the villagors will be at liberty to enter the 
forests and out trees thus set apart for their use. 

VIL. After the timber has been cat, it will be inspected 
by some specially anthorized forest official who will enter ina 
register the amount of produce taken out by each villager and issue 
fa pass for its removal. 

All the cutting and oxport must be completed by the 
Blst March of each year, after which date no one would be allowed 
to enter the Forests, 

X. The privileged villagers would not be allowed to obtain 
timbor or poles from any of the forests in which grazing or firine 
is permitted, and could only cut and remove timber from * 
closed forests in accordance with these rules, 

XI. Thatching grass might be cut in closed forests * 
the Ist October, and 28th February, on permits wt 
be supplied free by Rangers and Forestors. 
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A New Fodder for Cattle. 


An article has recently beon published in ‘Ze Temps’ by 
M. Grandeau, Professor of Agriculinre at Nancy, on a new fodder 
for cattle. This fodder consists of the young branches of trees, 
more particularly of the Beech and Bitch, previously submitted 
to a special treatment, which is deseribed below. 

As is well known, the constituents of a plant, whether it be an 
annual or a perennial, aro generally speaking the same ; cellulose, 
nitrogenous inatter, sugars, fats, The proportion of these substances 
varies largely from one ‘plant or from one organ of a plant to 
another; the age of the plant or of its different parts is the chief 
condition which regulates those differences, In general, the 

ounger an organ, the richer it is in digestible nutritive substances. 

‘he reserves of nutritive material formed in special parts of a plant 
ut certain times of the year, are destined to support the life and 
development of a new’plant or a new organ until it is itself able to 
derive its own nourishment from the soil and the atmosphere. In 
the autumn, there is a considerable accumulation of such materials 
in the young branchlets; from which supplies, the young shoots of 
the spring derive the food substances necessary for their growth. 
The inner wood of the tree, on the other hand; contains practically 
none of these nutritive substances: nitrogenous matter, sugar, fat 
or starch, It is composed almost exclusively of hardened cellulose, 
more or less Tnorusted with mineral matter, and practically without 
any nutritive value. 


Frequent trials have Jong ago been made to substitute partially 
for hay and straw in the feeding of cattle, sawdust, either crude or 
previously treated with various chemical agents. These trials have 
shown that sawdust is harmless as a food and doos not cause 
disorders in the animals fed on it, but at the same time, that it 
is absolutely inferior as a food to the poorest straw. The first 
point is important, in so much as the perfect innocucusness 
of introducing the elements of woody tissue into the digestive 
organs of horses and cattle is established. As regards the second 
point, chemical analysis shows that wood richest in nutritive matter 
1s not, weight for weight, equivalent to more than a quarter or a third 
of the nutritive value of the poorest straw. In speaking of the in- 
stinetive dislike cattle have of this kind of fodder, M. Grandeau 
mentions the well-known criticism of this method of feeding by a 
Norwegian Agriculturalist, who said that a peasant who had been 
ommended this regime for his bullocks, Tos only been able to 
rade them to eat the sawdust by providing them with green 
eg in order to make them think they were eating good 

nas, 
rappropriate wood may be as a fodder, it is quite 
vall branches, gathered in autumn, chopped up 
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and submitted to a special process of fermentation such as that 
devised by M, Ramann. M. Grandeau gives a table showing as an 
example of tho rule mentioned above, how the quantities of the 
diferent nutritive substances contained in the small branches (of a 
diameter not more than one centimetre) of the Beech vary accord- 
‘ing to the season. This table shows that such branchlets contain 
a very much larger pereentage of ulbumen, fats and starch in the 
winter than they do at the time of the opening of tho buds or 
during the growing period; and also that the general nutritive 
qualities of these are equivalant to those of hay of medium quality 
and greatly superior to those of the best straw. 


To transform such branchlets into fodder M. Hamann has 
prescribed the following treatment, First, they are broken 
mechanically by a crusher specially iapted, for, the parposo on 
which is not expensive, next they ‘are submitted to a regular fer- 
mentation effected as follows. To the broken branches is added 
1 per cent of malt, they are then watered with warm water and left 
to ferment. After a time, which may vary from one to three days, 
the temperature of the mass rises to 60° or 70 °C,, it should ‘be 
maintained at a temperature of between 50° and 60° by stirring 
the mas, adding from time to time more liquid. ‘The action of the 
mult transforms the starch into sugar, the other changes brought 
about by the fermentation are somewhat complex, but the final 
result is the production of a substance which is coagerly eaten by 
horaes and cattle and very woll digested by thom. Experiments 
conducted on a large scale with this fodder on horses, cattle and 
sheep, of which several instances are quoted by M. Grandoau, have 
given excellent results, conclusively proving the superiority of the 
new fodder over straw. 


The economy realized by this new method of feeding is also 
considerable ; the gathering of small branches is not costly and 
takes away nothing from the value of the produea felled in a 
forest. The cost of preparation is estimated by M. Jena ab from 
1f, 10 tol f, 75 per 100 kilgrams. 


Branchlets of fruit trees and small shurbs can, M. Grandeau 
thinks, be used with equal advantage in fecding cattle, and 
interesting experiments might be made with these at times when 
other fodder is scarce. M. Grandeau concludes his article with the 
remark that the Forest Department will doubtless see no greater 
harm in allowing the gathering of small twigs and branches from 
its forests, than in the removal of dead leaves for the benefit of 
small cultivators, permitted, in cases of necessity, in the forest 
regions of France. (From Révue des Hane et Foréta), 


AFG 


A Second Note on the Potato Disease in the 
Poona District and elsewhere. 


The experiments of 1892-98 are described in detailed in Mr, 
Mollison’s note, which is appended. The methods and results of 
cultivation are there fully described, and in this memorandum only 
the general inferences to be deduced need be dealt with. 

‘Last year’s note olicited a good deal of enquiry, and among 
other facts of interest it was ascertained that the “'bangadi” or 
ring disease was much more widely spread than was at first known, 
It has established itself throughout the Bombay Presidency includ- 
ing Gujarat, and has been found in the Nilgiris, at Bangalore, 
and in Bengal. There can be no doubt that preventive measurea 
should be adopted without delay wherever the disease has mada 
its appearance, und fortunately the results of the present experi- 
ments are encouraging as regards the practical steps to be taken, 

Among other communications received from correspondents 
some useful information was obtained from Mr. DeJoss, Superin- 
tendent at Panchgani, through the Collector o Sétdra. Mr, 
DeJoss found that burning the soil with vegetable material, the 
land having beon proviously well turned up with the plough’ and 
exposed to tho sun, was effective to destroy desease-germs, and 
ho succeeded in producing a crop of several varieties which was 
remarkably free from disease, Three of these were, however, 
plainly grown from newly imported stocks, and they were planted 
on the ridge system and not in beds as by native cultivators, 
Major Radcliffe, Assistant Commissary-General at Mhow, wrote 
recommending the pulling of the huulms and also suggested that 
tho “Magnum Bonum” variety might prove strong enough ta 
resist the disease. We have, however, as shown in Mr. Mollison’s 
note, found other varieties superior to the Magnam Bonum, and 
the idea of pulling the haulms was based on the assumplivu that 
the famgus, as in the European disease, fenctifies on the foliage 
of the plant, which is not the case. But Major Radeliffe’s recom- 
mendation gains interest from the latest conclusions reached by 
Dr, Cunningham, which also point to the pulling of the haulms as 
a preventive measure, though on somewhat different grounds, 
Mr. Creighton Duff of Coonoor is pursuing a series of experiments 
with potash and other manures intended to fortify the plant- 
system against infection. 
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Dr. Cunningham’s researches were this season obstructed 
in some degreo by an unexpected difficulty, viz. by the failure of 
the diseased seed supplied to him for cultivation to reproduce the 
disease in the crop grown at Calcutta, Probably, the diseased 
potatoes decomposed so far in transport as to lose their power of 
germination, and only the comparatively healthy ones survived. 

in any case, it must on no account be taken as proved that diseased 

sets produced a sound crop because they were grown on virgin 
soil, No conclusion has been more clearly pointed to by the 
experiments and observations conducted in’ the field during the 
past two years, than that the disease is propagated from the seed 
as well as from the soil, and that if anything the first source of 
infection is the more dangerous and common, 

On the other hand, Dr. Cunningham is inclined to a contrary 
opinion, microscopical investigation leading him to believe that 

fe losions in the tuber are of @ secondary nature. The primary 
lesions, he writes, are those in the haulms, and it is the disturbance 
of nutritive conditions determined by these which occasions the 

thological changes in the tuber. He says, “I should cortainly 
Be inclined to believe that the discaso is maintained not by the use 
of diseased tubers as such, but as the result of planting either 
Gisensed or healthy ones’ in soil contaminated by containing 
portions of the haulms with their mycelial and spoviully their 
selerotioid contents.” It may be added in this connection that 
the brownish tinge in the haulm which was noticed last year as 
a chief diagnostic symptom, has this year been much Jess marked. 
But although the discolouration has been less striking, following 
‘on an absence of the previously observed tendency to the formation 
of sclerotioid masses within the larger vessels, it is always 
discoverable on section, Dr. Cunningham observing that in such 
preparations “the presence of abundant although generally isolated 
mycelial fikunents comes out very clearly especially within the 

‘ral vessels.” In some young plants examined he found 
thundant myeatium in the cortical ind pith tistues, whereas last 
ear the fungal masses were noticed in the vascular system only. 
Pulling and burning the haulms might, apparently, tend to save 
the soil from infection, but it is doubtful whether this can be 
recommended in practice. The disease develops itself most a little 
below the soil surface, and extends downwards as woll as upwards 
in the stem. When pulled, the stem broaks off at the main point 
of disease-developments, and as many germs would be left in the 
soil as would be removed. 

The practical result of the Khed oxperiments of the past 
season is to show that certain varieties of imported seed can and 
do resist infection in a marked degree. The provisional inferences 
of lust year were against this conclusion, but Mr. Mollison’s experi- 
mental results have fully established it, and the cultivators of the 
district are eager to obtain seed from the new stocks at almost any 
price. Unfortunately, it is difficult to keep the cold woather seed 
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till the following winter, because of its tendency to sprout in the 
monsoon months, and it becomes necessary to grow a crop during 
the rains to provide seed for the main crop cultivation of the next 
cold weather. This rain-crop is not always as sound in cultivation 
as the dry-season produce, and here we find another cause tending 
to the deterioration of all stocks after they have been grown in 
this country for any length of time, 

Tho “ Bouillic Bordelnise” treatment of the land before sowing 
has succeeded in a very considerable degree, and there can be no 
doubt that flashing diseased land with the copper sulphate solution 
in the manner adopted in these experiments is specific as regards 
all disease germs which it reaches, It has been found ina 
degree to protect sound plants from infection and to prevent the 
spread of diseaso from one plant to another. The treatment with 
eaustic lime and soot has been inconclusive because the imported 
seed proved so robust that the failure of the disease to make head- 
‘way cannot with certainty be attributed to the treatment adopted. 

The samo somewhat unexpected degree of success with the 
imported seed has prevented any very clear differentiation hein 
arrived at with respact to the methods of cultivation followed. 
The ridge and furrow system, however, has not been provad to 
have the full advantage at first expectad. ‘This is probably due to 
the more rapid growth and maturing of the tabers in this ‘country, 
the crop being ready in 14-15 weeks as against at loast 20 weel 
in Europe, Tho bed system with its superabundance of surface 
moisture, seams to enable the plant to effect the more rapid 
assimilation of food necessary under Indian conditions. But, on 
the other hand, it is extremely probable, as pointed out by Mr. 
‘Mollison, that the constitution of the plant is unfavourably affected 
by this luxuriance of growth and is more prone to disease in con- 
sequence. 

The lesson so far learnt is that the disease may be largely 
checked by the uso of the copper salt, but telianoe must 
chiefly be placed on the distribution of robust seed of the varieties 
which have been found most successful. [6 has also been found 
that the small cut sets used by natives induce weak growth, and 
that large cut sets or, better still, medium sized potatoos planted 
whole produces mora vigorons seedlings. Grant interest has heen, 
taken by native cultivators in the experiments, and they have 
shown themselves ready to take large quantities of seed at prices 
much over the market rates for the indigenous kind. There is 
therefore every prospect, at least in the Poona district, of our 
being now able to affect in the course of afew years a thorough 
change in the stocks cultivated, but it must be added that there is 
little prospect of inducing the rayats to give their land the needed 
rest from potato, without which all moasures can only be palliative 
and no permeaent eure can be expected 
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Notes on Forest Entomology. 


We have received Nos. 1 and 2 of Vol. LIT of the useful 
* Museum Notes’ which are edited by Mr. E. C. Cotes. Althongh 
many of our readers will doubtless read these notes in original, 
we think it may be as well to extract a few of those which are most 
interesting from a forest point of view. 

(2). Tn Sonth India, Sandal is such a valuable trea that any 
disease in it requires to be most carefully investigated with » 
view to remedy, The following extract will be of interest to 
Forest Officers in Sandal Districts. 

“ A good deal of damage is said to have been done in 1891 to 
“young sandal wood (Sunialum album) trees in Mysore by a 
‘horing insect. According to a report, dated 13th July 18gy; bi 
‘the Assistant Conservator of Forests, Mysore, furnished th¥6ugl 
“the Director of the Dehra Dun Forest School, this borer attacks 
‘both the stem and the roots, either killing the sapling outright or 
‘weakening it, so that it is liable to get blown over by the wind, 
‘Sandal wood yields an importunt revenue to the Mysore State, 30 
“that any damage done to the young trees is of consequence. 

. ‘The insect that seems to be chiefly responsiblo for the 
“damago is the caterpillar of the moth Zeuzera coffee, Nictner, a 
“species which occasionally attacks both coffee (Coffea arabica) 
‘and tea (Camellia theifera) bushes.” 

(2). The Dun is almost celebrated for its Mango gardens, 
but sometimes these gardens suffer from curious attacks now of 
insects, again of fungi, which are obviously detrimental to the 
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anaintenance of the fruit supply. This was the case in 1891, many 
mango gardens having suffered from a small fly which damaged 
tho young leaf shoots as described in the following extract. 

“In April 1891 the Director of the Forest School, Dehra 
*Dan, forwarded, blighted shoots of mango (Mangifera indica), 
‘with the information that the whole of the mango trees in a large 
“garden near. Dehra were attacked, though, strangely enough, other 
‘ trees close by had notsuffered. The blighted shoots were aborted, 
go ns to appear almost like a sories of little green rosebuds upon 
‘the twigs. These false buds were found to contain mature 
* Pryllide (ie, minute fly-like Rhynchota allied to the Aphidw). 
‘The insect has not previously been described from India, so it 
“was sent to Mr. G. B. Buckton, in England, for determination. 
“He has named it Paylia cistellata.” 

(3). Tamarind beetle : we axtract. “ From the Secretary to 
“the Agri-Horticultural Socioty of India were received (6th July 
‘ 1891) specimens in different stages of development of a Bruchid 
‘which attacks the seed of the Tamarind tree (CTamarindus indica) 
‘in Calentta, The insect was submitted to Mons. A. Fauvel, who 
‘has kindly examined it and reports that it belongs to the species 
“ Caryoborua (Bruchus) gonagra.” 

G@). Daring the tours of the Forest School students, many 
interesting notes are often made on the entomology of the forests, 
and more especially since the entomology prizes havo become a 
feature of the School Examinations. The following extract refers 
to the small beetles which burrow between the bark and wood of 
the blue pine trees which had been barked or girdled in order to 
relieve suppressed deodar beneath them. 

“In lay 1891 the Conservator of the Forest School Circle 
‘forwarded, from his camp near Chakrata in the North-West 
‘Himalayas, a log of Pinus ercelay attacked by a bark-boring 
‘Scolytid. This insect was said to have attacked some trees that 
‘had been girdled, and were dying. The specimens were submitted 
‘to Mr. W. F, H. Blandford who very kindly examined them and 
“determined them as belonging to a” species of Polygeaphus near 
‘to the European form Polygraphus pubescens Linn. Bor an ac- 
‘count of P. pubescens which Mr. Blandford thinks likely to 
‘prove.similar in habits to the Pinus ewcelsa insect, see Eichhoff. 
“Tam Borkenicifer, page 122, (1881).” 

(5). Similar investigations have been made in other Circles, 
witness the following. 

“Tn July 1891 a number of insects were received through the 
‘ Director of the Dehra Dun Forest School, from the Officiating 
* Conservator of Forests, Central Circle, North-Western Provinces 
‘and Oudh, with information that they bad proved destructive to 
“Chir (Pinus longifolia, in the Baldhoti plantations. 

‘The specimens were found to comprise four species of 
* Acrididm (wiz., Cheatagonus ap., Catantops indicus, Caloptenua sp., 
‘and Gidulus sp. allsaid to nip off the young lant, whe 
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‘numerous obscure Curculionide beetles and suewigs ‘Euplexop- 
tera) said to be found in dying trees, and probably therefore of 
“but little Impornte, The Acridid responsible for most of the 
{nipping off 0 the young elir trees is probably the Chrotogonus, 
‘ol ‘vhich numerous specimens were furnished. This insect is a 
‘yery common one in many parts of India, and has repeatedly 
“been sent to the Indian Museum as destructive to crops, but no 
“satisfactory method seems to have yet been discovered for dealing 
‘with it, ‘The bran and arsenic insecticide, which is said to have 
“been successfully used in the United States against somo kinds of 
‘ Acrididwe, might perhaps be worth trying. It is made by mixing 
‘together one part of arsenic, one part of sugar, and six parts of 
*brun, with a little water to form a paste. It should be sprinkled 
* over the plantation for the Acrididse to eat; the greatest care, how- 
“over, is necessary in using it on account of the poisonous nature 
* of the arsenic.” 

The large beetles of the family of the erambycidm are 
among the most destructive of the borers which attack the Sal 
(Shorea robusta). Tho following extract refers to similar attacks 
‘on an Assam species of Shorea and will be found of interest. 

“Tn August 1891 a block of Makai wood (Shorea assamica) 
+ was received through the Dehra Dun Forest School, from the De- 
* pnty Conservator of Forests, Lakhimpur Division, Assam. It was 
“Pound to be tunnelled in all directions by Cerambycidew larva, A 
“fall grown beetle emerged shorily after the block was received 
‘and proved to be closely allied to a specimen in the Museum 
* collection determined by Dr. Lameere as Neocerambya holosericeus 
‘(= Molesthes holosericeus, Gahan). It differs, however, from this 
‘species, in possessing a series of spines on the antenne, A 
‘specimen of the Cucujid Hectarthrun brevifossum Newm. also 
‘emerged in the rearing cage from the same block, and may, 
“perhaps, Prove to be parasitic on the Cerambycid. 

(7). Black unwholesome looking sticky messes are often seen 
on forest and fruit trees, and most often on the orange and lime, 
‘The following extract refers to an unpleasant attack of the sort 
which affected the thorny bamboos at Debra, 

“Tn March 1892 specimens were forwarded by the Director 
“of the Forest School, Dehra, of an Aphid which was found attack~ 
‘ing the leaves of Bambdusa arundinacea in the school compound. 
«The insect covered the leaves with a black sticky gum which was 
‘in such quantities that it fell off in drops, The insect is unnamed 
‘in the Museum collection, and specimens have therefore been 
* forwarded to Europe for comparative examination.” Tt has since 
“been named ‘ Oregma bambuse’ by Mr. Buckton. 

8). “Insects said to infestthe Zerminalia belerica tree in 
‘the Thana district, Bombay, were forwarded to the Museum in 
«February 1891 by Mr. F. Gleadow of the Forest Department, 
«The insects were formd to be of two Bnd Ga Bostryohid 
+borer, identical with specimens reported on by Dr. Gunther of the 
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« British Musenm as Sinorylon ap. and (2) a small Cucujid which 
‘has been submitted to Mons. Fairmiare, who has kindly examin- 
‘ed it and reports that it belongs to the species Lemotmetus 
‘insignia, Grouville. The Cucujid is not likely to do much damage, 
“but the Bostrychid is very robably destructive.” 

(9). Tho beetle, the subject of the next extract, was discover 
ed by the noise he mude in carrying on his excavations in the 
specimens in the Forest School Museum. He might have hada 
grand feast and tasted the qualities of many kinds of woods had he 
not made such a noise over his work. 

“Specimens of the Cerambycid beetle, Stromatium barbatur, 
*Fabr., were forwarded to the Museum in June 1891 by the 
‘ Direetor of the Forest School, Dehra, with the information that - 
“they had beon damaging wood specimens in the School Museum. 
* A block of khair wood (Acacia Catechu) that was forwarded with 
* the beetles was found to have the whole of the sap wood riddled 
‘with tumnels made by the larve. These tunnels were tightly 
“packed with the powdered wood that had been eaten out and pro- 
“ably passed through the digestive organs of the grub. The 
* hard heart ‘wood was untouched.” 

(10), “In March 1891, specimens of an insect, said to injure 
“gall-nut trees (? Terminalia Chebula) on the Kambi 
fine, were sent to the Indian Museum, through the Dehra Forest 
«School, by the District Forest Officer, Chingleput, Madras. The 
‘specimens proved to be little cone-shaped larval cases of a Psychid 
«moth, They were a little larger in size but otherwise indistin- 
« guishable from the larval cases of the species Babula grote, Moore, 
“a species which often defoliates ornamental shrubs in Calcutta 
« gardens.” 

Be Tl). Finally, we will conclude with the following remark 
able note on the red mites which may, we hope, elicit information 
toconfirm Mr. Clifford's observations on the subject. 

“A note written some years ago by Mr. M. H. Clifford, late 
of tho Forest Department, has recently been found amongst some 
“old papers in Dehra. According to this note, native _hakims ex- 
“tract a kind of ofl from the large velvety red mites (Tetranychus 
‘g., commonly known as red spiders or Birbhoti in the North- 
‘West Provinces, The oil is sold for medicinal purposes at a high 
* price, and even the insects themselves fetch as much os rapes 
‘per tola. It will be interesting to learn if anything further is 
“Tnown of the medicinal virtues attributed to this mite,” 

There can be no doubt that the information afforded by these 
very simple observations will be of great value to the Department, 
god we think that overy advantage should be taken of Tr. Cotes? 
being at the Calontta Museum to get forest insect. phenomena 
investigated and information recorded as to the identity of the 
animals and the best means of encouraging them or repressing them, 


as the case may be, 
(To be continued). 


“A trip to Bara Bangabal.” 
(Coneluded.) 


6th June.—Started enrly before sunrise to visit the gorges 
and cliffs west of the valley I went over yesterday,—The scenery 
is very wild and improssivo. Tho oliffs and poaks are so pointed 
and steop, they look as if they would como tumbling down any 
moment. We spotted 3 Ibex high up one of the gorges, but the 
mind was too dangerons to permit of onr stalking them. After 
reakfast, returned down the valley with the camp to Dalli Gote, 
where I had bagged the monster bear on the 4th June. Our road 
lay along the Ravi, which was covered over with snow 15 to 20 
feet: deep in places ; the walking was oasy, though dangerous, as 
-even such thickness of snow will occasionally crack up and let one 
down into a rushing torrent below. Saw nothing else all day but 
an adder which wo destroyed. 
7th June—Started at dawn for the Larum nela a perfoot 
radise for brown bear. The nala or both sides is cover with 
Pecntifal Blue Pine forests and occasional strips of Deodar with 
open glades where bears feed. We passed a shopherd en route who 
was bemoaning the loss of three of his sheep killed daring the night 
by a leopard, I wished I had had time to stop another day to look 
up Mr, * Spots,” but I was anxious to finish the inspection of this 
last nala, and got back to head quarters. Soon after gotting well 
up the nala, we spotted a young brown bear which was ‘undoubtedly 
tho one I had had 9 shots at on the 5th June, for he was very uneasy, 
and would not stop to feed. While tracking him, I spotted a 
splendid old brown bear across the valley—so left tho cub to settle 
ywn, whilo we hurried on to get up to the big ono, After some 
dificatt walking and sorambling over fallon trees and soft snow, wa 
came right on to him, feeding in an open glade and bagged him 
after hitting him twice. Te bel now too late to skin . we 
rolled him under a rock, covered him over with stones and_ leaves, 
and tied my handkerchief asa flag over his carcase to frighton 
away hungry foxes, and then burried back to camp, which we did 
not reach till dark.’ Killed two more adders to-day. 
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8th June.—Was too fatigued last night to sleep well, ao did 
not start on my rambles till Inte in the day. Just as I was sitting 
down to enjoy breakfast in the forest, I spotted ashe bear, and two 
large cubs across the ravine. Leaving the breakfust to take care 
of itself, tho Shikary and I started off sharp to got above them, L 
soon got within shooting distance, and bagged the she bear and one 
of the cubs, the other escaped before I could reload, A single 
barrel rifle is decidedly a mistake, Later in the evening I came 
across the cub again and bagged him and soon after, on our way 
back to camp got within easy shot of another very handsome bear 
which I was fortunate to bag too, making in all4 bears to-day. 
‘The dark colored boars with silver tipped fur are far handsomer 
than the ordinary light redish colored ones, 

9th Fune—Was enjoying « Sunday morning in bed when I 
was awakened by tho excited shikary who ran in to say he had 
spotted a bear opposite our camp—and that he was quite close. 
Teortainly felt very disinclined to got up, for I had had enough 
boar shooting; however, it was timo to get up, so I dressed leisurely 
and walked ont to seo if, which was across the stream running past 
our tents. The smreepet just then let go the dogs, who catching 
sight of Mz. Bruin hurried on to make his acquaintance and we 
mueh enjoyed watching the chase which was more exciting than 
shooting hears. Retnrnad to Rara Bangahal village in the aftor- 


noon. 
10th June—Started carly and pitched camp in the Dhanna 
Gote, first stago to the Thanosar Pasa, Shot several snow pigeons 
en route ; a dreary evening, raining hard ; completed a map of the 
Bara Bangahal Valley, and was amusing myself cleaning up my 
ns and rifle to put away, as there was’ no hope of any more 
8] ‘once we crossed the Pass, when there was suddenly a 
shout of “ bear ” from two or three of the coolies in camp. Running 
out with my rifle and getting over the broken ice covering the 
stream below us, I got a shot at what turned ont to be a sheep- 
cating bear ; he was a splendid specimen, but had a very mangy 
head, I had 5 shots at him before I could kill him, 

Ith June—Up at dawn and after an awful climb of 5 hours 
through snow, and over rocks, we reached the top of the Thawsar 
Pass 16,729 ft. above sea level, at 11 o'clock. @ view was most 
magnificient, nothing but snow all round us a3 far as the eyo could 
soe. The glare of the sun.on the snow was awfal, and I was glad 
to start on the downward journey after finishing my breakfast ; the 
whole day’s journey, which lasted till 5 p. m., was through snow ; 
tobogging was freely indulged in by coolies and all and was cer- 
tainly the easiest way of geiting over the ground. Three of the 
‘unfortunate coolies suffored from the cold and the glare, and were 
almost blinded. Pitched camp at Jhoodi. This must be the end 
of “The trip to Bara Bangabal” for we had no more sport aftor 


leaving Jhoodi, 
A + ROL, 
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Sir Edwin Arnold, the Monkeys and the Cocoanuts. 


Can cocoanats bo plucked from trees as one would pluck cher- 
ies or huzel nuts? Sir Hewin Arnold appears to think. they can: 
in fact he sys he has seen monkeys plucking them. His descrip- 
tion of this interesting and nique occurrence may be found in one 
of those delightfal articles which are now appearing from his pen 
in the Daily Tele: A, and of which the following is an extract, 
In writing shout books of travel and how much they interested and 
impressed him when he was a boy ; he says :—“ Day after day I 
“revelled in that rich feast of ocean adventure, and day after day 
+ wished more and more for myself also to sail’ the sea and to cast 
‘eyes upon those fair and various lands, those strange peoples, 
«those lovely islands set like jewels in the silver of the main, and 
‘shining under such glad and warm skies. Especially do 1 
‘remember one prodiguous volume which described somo old 
‘worthy’s trayels in India and which contained a plate that charged 
‘my imagination brim-full of wonder and interest. It represented 
“a scene upon the Malabar const, with the sea gently breaking 
«along a sandy bay, the curve of which was fringed with cocoanut 
“tropical vegetation. Monkeys were climbing the etems of the 
‘palms or perched in their frondage; and curionsly shaped and 
“coloured birds hovered over the edge of the waters or waded in the 
lagoons. It saturated me, that ancient picture, with tho passion 
“and the purpose to see India, some day and to study the trees and 
‘flowers and birds and beasts and inhabitants of such a surprising 
“country. All which has since duly befallen, for books aro mighty 
in guiding and controlling us. I recall one hot, silent memorable 
‘day in the Concan in India, when we came down from the hills 
‘where we had been shooting, to take passage in a pattimar for 
«Bombay. We sat under the shade of the cocoa-palms by the edge 
‘ofthe rippling Indian Ocean, Where had I seen the beautiful, 
« wild, quiet scene before ? When had I before visited that sleeping 
‘sunny’ bay of the Malabar shore with its long curving lines of 
“cocomut trees fringing the blue water, its milky wavelets break 
“ing upon the golden sand, washing the shells and star fish and 
clumps of bronze sea weed and red rocks? What made the spot 
‘apon which I was certainly now for the first time planting my 
« dulighted feet, 20 impossibly familiar, so unreasonably. knewn ? 
«T seemed to recognise every feature in the landscape and tho soa- 
‘seape, the very boats fishing were such as I had viewed in the 
“very same places, and the cut of the mat-sails on the trading bunks 
“and the dress of the sailors and fishermen bore no new appearance. 
‘Pazzlod and meditative, Uwas wonering i the Hindoo doctrine 
‘of former existences was indeed true, when my Mahratta sbikari 
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‘called out, “Bandar 6k! dekho sahib,” “ Look at the monkeys.” 
«Behind us, in a near chump of cocoa-palms, some of the four-handed 
, folk were demurely ascending a tree full of nuts, and two of them 
Tere already ensconced in the crown plucking of the green fruit. 
“Tan moment I remembered. It was the veritable scone depicted in 
‘that old book of travels | By accident—if anything in human life 
* can be 50 called—my boy’s dream and desire had come precisely 
‘trae. ‘There was the place before my eyes over which I had hung 
‘entranced in the nursery, it was the actual spot realised ; if Kin 

« George’s artisis had limned it by my side, he could not have hit o 
‘that lovely nook of Malabar with happier precision? 

EM 


Corean Paper-Making. 


A report of the United States Consul-General in Corea, treats 
of the manufacture of paper, This is one of the leading industries, 
for paper is highly esteomod, and always forms part of Royal pre- 
sents, and of the tribute paid to China, Besides its use for writ- 
ing and books, it is employed ina great diversity of ways, It 
serves as string, and in the manufacture of lanterns, fans, um- 
brellas, shoe soles, hats, boxes, and coats. It is also used for 
covering floors, walls, and ceilings, and, stretched on frames, sup- 
plies windows ind doors. Corean poner is highly prized in China 
and Japan, and is especially sought for the manufacture of um- 
prellas. It is made, froma bush of the mulberry order (Brouse 
sonetia papyrifera), ‘which is indigenous, growing in many parts of 
the kingdom, but thriving best in the moist, warm climate of the 
south. "Lt is chiefly grown from cuttings for this especial purpose, 
and the wild and cultivated plants are said to be of equal value. 
The bark, which alone is pela ia generally gatherod in tho spring, 
and it is boiled for a long time in water, in which a quantity of 
wood ashes has been mixed, until it becomes a pulp, the mass 
having beon beaten during the whole time of the boiling. «Fine 
‘bamboo sereens are then placed in shallow wooden vats, and a 
Jadlefal of the palp is evenly spread over the screen by a dexterons 
circular motion of the hand. "This operation is repeated once or 
twice, or as often as "ay be necessary—the more frequent the 
operation the finer the paper—and the screen is allowed to drain 
into the vats until a proper consistency is reached, the drippings 
being thus saved. They are placed ona hot floor to dry. Aftor 
the drying has proceeded far onotgh, the paper is again laid on a 
hot ficor and ironed by hand. The long lines in the paper show 
strands of the bamboo screens, and their nearness, distinctness or 
absence indicate the fineness or otherwise of the paper, They are 
almost imperceptible in some grades of paper, while in others they 
are distinct and far apart. Paper is made by the Paper Guild, 2 
‘numerous and prosperous association. The provinee of Chulla is 
the chief sot of manufacture, (Times). 
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Tea-Box Woods. 


In a note on Ivptan Woops ror Taa Boxes, by Mr, Edgar 
Thurston, Officiating Reporter to the Government of India on 
Economic Products, which was published as an Appendix to 
the Indian Forester for November 1892, I find it stated that 
Messrs, Davenport & Co, of Oalontta, ‘annually import from 
Japan some 1,500,000 hoxes of red Pine (?. Thunbergii) of 
uniform tare, viz., 19 tbs., and with the dimensions 23” x 19" x 18” 
with 2” dovetail. There is therefore, it is said, a very great 
opening in Eastern India for the manufacture of tea-boxes from 
some good light wood, which, however, must be sold in Calcutta 
for not more than 14 annas each, and yet leave a margin of profit for 
both the producer and the middleman, The main points to be kept 
in viow are, it is said, that the boxes must not be Reavier or more 
expensive that the Japanese boxes, and that the wood must be 
sweet smelling, and free from all kind of taint, by which, I suppose, 
is meant that the wood must not have properties which will corrode 
the shoet lead with which the boxes are lined, and so allow the tea 
to get spoiled. Before, therefore, people can be induced to take 
up the trade, the right kind of wood must be found in sufficient 

jmantity and in suitable situations. Sample tea-hoxes made from 

fapan ‘Wood were sent to the Chief Forest Officers of Assam, the 
Andamans, and the Pegu Circle, Burma, and they were asked to 
ascertain whether woods suitable for the purpose were obtainable 
in the forests under their charge ; and Mr. Thurston gives a précis 
of their reports, and adds information on the subject already pub- 
lished in the Zndian Forester. The Conservator of Forests in Assam 
had reported in 1888 that he had arrived at the conclusion that 
there was no wood in Assam which, if proporly seasoned, wonld 
damage the lead in which tea is packed : if not seasoned, the extent 
to which differnt woods would damage tea-lond must vary greatly, 
almost any wood would spoil tea-load if used without being 
seasoned. The Conservator now said that there was an abundance 
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of light tough wood, easily worked, and therefore suitable for tea 
boxes in Assam, to meet an increasing demand, and he stated the 
localities whenco a supply could best be drawn. The number of 
boxes made from Government timber at Tezpur and Lakbimpur 
had increased from 128,657 in 1888-89 to 394,127 in 1891-02, 
and the royalty id to Government from Rs. 7,218 to Its. 17,792. 
The rate ty is stated to be one anna a box: but at that rate 
the royalty for 1891-92 would be Rs, 24,633. It seems possible 
that the number of boxes is overstated by one lakh. Tea-boxos 
are, in Assam, generally made from Semal (Bombaz malabaricum) 
and three or four other light and inferior woods, but Mr. McKee, the 
Officiating Conservator, says tbat only Semal is produced in 
sufficient abundance.—He thinks it is likely that the local saw- 
mills of Lakhimpar Darrang, and Cachar will before long supply 
the greater part of the box demand. All the gardens in those 
districts are now supplied by local mills, which obtain their timber 
either from the Forest Department or from private its, and Mr. 
MeKee says there are reasons for believing that the number of 
mills will bo inereased before Tong, as it is found that boxes can be 
supplied by them at nearly half the rate charged by the Calcutta 
houses, and of sufficiently good material. 

‘The Deputy Conservator of Forests in the Andaman Islands 
reported that ho had cut up a quantity of Didu (Bombax insigne, 
and therefore, it is presumed, @ wood similar to Semal) for tea- 
boxes, and that these were valued in Caloutia, before being 
tenoned and morticed, at 14 annas a box. Mr. Carter, Conservator 
of Forests of the Pegu Circle in Burma, reported that there were 
‘two common trees hich, when converted into ten-boxes, might 
possibly compete with Japanese wood in the Caloutta market and 
‘one of these was that of tho Bombax insigne, mentioned by the 
Andaman Officer, Mr. Dansey, Conservator of Forests, Bengal, 
stated that, having regard to the nature of the country, the difficul- 
ty of obtaining Iabour for the ordinary requirements of the tea 
concerns, and the very few local species of any use for the pu 
he did not think it strange that Bengal should not be able to 
compete with Japan in the tea-box industry. The Kurseon; 
Divisional Officer said that ‘Tea Managers thereabouts, prefer 
Japan boxes, which when made up cost Re, 1-4 ach, to those made 
from local wood which cost 1-1-4 to Re, 1-2-6, One of these local 
woods is stated by Mr, Gamble, in Vol. IX, 1883, of the Indian 
Forester to be Semal ; and in a letter to Mr. Thurston, Mr. Gamble , 
said that Semal and other soft woods could be got in abundance and 
hospi in the Chittagong forests and he suggested that’ the timber 
could be floated down 10°Chit ng and be there cut up by a tidal 
‘water-wheel mill and sent cheaply to Calcutta. 

Finally, it sppeare from a list of tea-box woods used by the 

ters of the Kangra District, that Seal: (spelled Simul all 
rough Mr. Thurston's paper) is one of them ; and in a note to this 
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guiry the reporter says that Mr. Gamble informs him that in the 
Debra Diin, the planters all use Mango wood ; because all their toa 
goes to the Commissariat Department and the Military Depart 
ment, which gots the tea for tbe troops, insist on Mango wood 
because the wood of the empty lea-buxes cun be utilized. 

‘The prominent facts noted in Mr. Thurston’s papor are, (1) 
that boards, or shooks, of pine wood are imported in fang anand, 
from Japan to be made up into boxes to hold Indian Tea, and that 
Mhese, after coming thousands of miles by sen aro sent_hundrads of 
mules up counity By rail, although slightly dearer, are preferred 
to locally made boxes. 

(2). That Semal and a few other Indian woods are light and 
good enough for tea-boxes, 

(8). That Semal or the allied species, Bombas insigne, is used 
0 far as available, along with other woods, for tea-boxes, in India, 
from the Andamans to the Kangra Valley, except in Debra 


Din. . 
(2). | That the Jopnnese ten-boxes are made of Pine wood 
and that to species of Pino and two of Fir are use for the same 
purpose, and though these are strong smelling and more or less 
resinous woods, they appear not to be objected to by purchasers of 
Indian Toa. 
(op, The reason why Sonal is not sed fr tet-bores in the 
Dehra Din ig nid to-bo that nearly all the te there protincad goes 
- to the Commissariat Department, and it is required to be packed in 
‘Mango wood boxes because these can be utilised when emptied. 
(6p, Tho bores mae from local woods inehuding, Sealy 
in the Districts of Lakhimpur, Darang and Cachar are said to cost 
zot much more than half the prise of Boxes made from the Japan 


‘As I have a considerable stake in one of the Dehra Din Tea 
Companies, and as I know that a considerable proportion of the 
Tea of that Company issent for sale to London and to Canada, 
where there oan be 0 special demand for Mango ‘wood, aad as I 
have for years seen the groves of magnificent old Mango trees in 
the Diin being felled to meet the demand for tea boxes, I have 
been naturally led to think that the denudation might be somewhat 
lessened and ‘perhaps the cost of boxes cheapened, if the tes for 
London and ada were to be packed in boxes made of Samal 
wood, which grows, self sown, all over the Din; and I have intend- 
ed to suggest this to the Board of Directors of my Company. But, 
I now seo that Mr, Thurston’s paper suggests many other questions, 
which T think may be profitably discussed in the pages of tha 
Indian Forester, and I will now proceed to name some of them. 

The first question that ocours to me is that it is strange that 
the Forest Department in India cannot produce enough of timber. 
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snitable for tea-boxes, and at a rate cheap enough: Is it not a pity 
that the ten industry of India should be so greatly dependent on 
Japan for boxes ? ‘From a letter addressed by Mr. J. 8. Gamble, 
‘to tho Indian Forester, published in the number for October 1883, 
it appeara that teak wood was then the ruling material for teacboxes 
in Bengal, and Mr. Gamblo said :—“ It is important that the 
“utilization of indigenous woods should be encouraged, for it seems 
+ absurd that the vast forests of Assam and Cachar should be said to 
“be unable to produce tea-box woods sufficiently cheaply to compete 
+ with teak wood from Burma.” This leads me to inquire whether 
Semal_ trees are conserved in Eastern India, or cut out, to make 
room for more valuable timber. Further, if they are conserved, is 
any aid given to natural production by sowing, or propagation by 
entting, which latter mode, I am told, is easy ? 

But, Second, is not the disgrace of having to import tea-boxes 
from Japan largely shared by the toa planters? nd is not the 
loss, by increased cost of Boxes, largely owing to their own 
negligence, Most tea estates have a considerable extont of land 
under forest, and Semal, is, I believe, universally distributed. Do 
the planters encourage its growth, and propagate it ? If not, con- 
sidering that the process is so easy, and the tree has so quick a 
growth, why not ? 

Third. This leads me to inquire whethor Mango wood boxes 
aro insisted upon by the Commissariat and Military Departments 
down country, as they are in the North-Western Provinces and 
Punjab. : 

Fourth. Supposing the case of a tea garden with no forest land : 
might not Semal be grown all over ie garden, without injury 
but perhaps even with benefit, to the tea crop, as Siseu is grown 
in some gardens in the Dim. [t is a tree with few branches, and 
does not givo a dense shade. Would its roots interfere with those 
of the tea bushes, or would the shodding of the cutton-covered 
seeds on the bushes affect to any serious extont the plucking and 
manufacture of the tea-leaf. 1 think, as a rule, the seeding of the 
Semal must be over before there is much flush on the tea, 


Fifth. In how many years does » Semal tree become large 
enought to yield planks fit for ten-boxes ; and what is the weight 
‘of a toabox of seasoned Semal wood, 28"x19"x 18"? And how 
many boxes would a young tree, just fit to be felled, yield, at a 
cubis foot of timber par mound ‘of ton, the rate given by. the 
Assam Conservator of Forests ? What is the weight of a gO 
wood box of the above named size ? 

Sizth, I prosume that the slabs and branches of Semal would 
‘be of ‘use a8 fuel, 


Another series of questions occurs to me with reference 
to Mango wood, though in putting them, 1, petbaps, only show 
ignorance. First, all Jarge Mango trees that I have seen, yield 


‘EA-BOX WOODS, 205 


only small inferior desi fruit and the size to which Bombsy and! 
other grafted mango trees grow seems limited. Is the latter fact 
because gardens of grafted mangos are all yet poms, and will they 
in time grow up into big timbor trees, and bo fit for tea-boxes ? 

‘Second, What is to happen to the tea industry in the Din, 
and other districts, under the influence of the arbitrary Military 
Department whon the old Mango trees have all been used up. 

Third. Are desi, or timber-prodacing mango trees being 
systematically planted by land owners to take the place of the 
mature trees when felled and if so, has that been done ever since 
Mango wood boxes were insisted on; and when will desi trees so 
planted become fit for felling ? ‘ 

Fourth, Is the age of a large Mango timber tree known? 
If not, might not the Imperial Forest School authorities count the 
rings on a series of stamps, 

Fifth. Ought not the. Directors of Tea Companies, and 
owners of private gardens, to insist, in preference to Mango wood, 
in the intorests of the Mango tree, ns woll as for oconomy’s sake 
that Semal wood be used for all boxes in which tea is packed for 
export and local sale, and not for the Commissariat ? 

Sizth. If by the systematic growth of Semal wood and its 
use for tea-boxes, planters in the Diin and elsewhere could tender 
to supply the Commissariat at a cheaper rate than at present (one 
pice per pound might he of importance) might not the Commissariat 
and Military Departments abandon their insistanco on the use of 
Mango wood ? 

Seventh. Seeing that one sort of pinc, Pinus Thunhergit, 
is so extensively converted into tea-boxes, and that two other 
species, and two species of firs are to some extent used in the 
Kangra Valley, the tea of which has a good reputation, and also 
that boxes of these woods would work up usefully after they had 
beon emptied of the tea, could not. the Military and Commissariat 
Dopartments be induced to allow the tea they take to be packed in 
boxes made of pine or fir wood ? 

Fighth, Flas any attempt boen made by the Forest Depart» 
ment to introduce into India Pinus Thunbergii, which seams to be 
so eminently suitable for ton-boxes ? Tf such attempt has been 
made, what has been the succoss, and when will the trees be ft for 
felling. 

Ninth, Lastly, I am under the impression that there has been 
some attempt to make ten-boxes of papier-mdché or of cellulose : 
and as this material could be mado of the refuse wood of the forests 
in India, its production ought to be cheap. Mr. Fisher formerly of 
the Forest School Circle and now on the Coopers’ Hill (Forest 
Branch) Staff, some years ago told me that he thought it would 

vy to establish the manufacture of stock for paper-making in the 
hin, and I imagine the same stock, with perhaps some cementing 
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material added, would do for tea-hoxes. Can any of the readers 
of the Indian Forester say anything about this ? 
c. W. HOPE. 


Dehra Dun, 10th January, 1893. 


Sinoe the above was written, I have seen » Din planter who tells me that 
tho Comminiet donot insist on Mango wood, end proveribe ooly Semel. 
‘Mango wood is used because it 1s the cheapest to be had. 

©. W. i. 


TEA-BOX WOODS 
(Note by Hon, Editor.) 


After reading Mr. Hope’s article, we thought it best to try 
and obtain some more information on the subject of woods for 
tea-boxes in the Din. It seems that planters are not unwilling 
to try Semal wood boxes, provided they are of the exact dimensions 
which the Commissariat Department insist on, viz, 26 in. x 15 in. 
X 18 in. the wood being 4 in. thick. Such boxes, of man; 
wood, cost Rs, 0-18-3 each, with 6 Be extra for French wire nails, 
Mr. Hearle, the Dim Divisional Officer, estimates the probable 
requirements of the District at 12,000 of the above sized 
Commissariat boxes, 4,000 of 23 in, x 20 in. x 20 in. for Orange 
Pekoe and 3,200 of 21 in, x 20 in. x 20 in. for Pekoe : the two 
Isiter costing respectively, without nails, Re. 1-56 and Ra, 1-3-6 
each, 

‘Mr. Hearle says that the shoe has certainly not yet begun to 
pinch and Semal wood to be brought into use, for at an auction 
tale beld lately at Hardwar, 28 Semal logs, containing 298 cubic 
feet, wero sold for Rs. 34-8 or nearly 2 a per foot, to be taken to 
Meerut for indigo boxes such as are sold for 8 aunas each. 

Not very long ago a quantity of spruce fir wood (Abies 
Smithiana) was cut in the Datmir Forest on the Tons and taken 
down to the Depdt at Dakhpathar and there cut up, pieces boing 
distributed free to planters for trial. No one would, however, have 
anything to say to it, and the wood hed. to be sold off for other 
By ses, Spruce wood can probably be delivered on the Jumna 

Lia the Din at 4 to 6 as. per,cubie foot and in our opinion it 
is probably much the best material that planters are likely to find. 

‘We have been favoured by Mr. A. Emnythies with the follow- 
ing further note on the subject of the endeavours of the Forest 
Department to assist planters in finding a good tea-box wood, from 
which it will be seen that he is of the some opinion that we are, as 
regards the suitability of spruce Ar. 

“ [n October, 1885, some planks of various trees were supplied 
«by the Forest Department to one of the largest tea gardens in 
‘the Dun ; they had been carefully sensoned and with fow excep- 
‘tions they appeared suitable for box purposes. But enquires 
‘shewed that in most cases the timber could not be supplied of 
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‘ auitable size, and conveniently situated for sowing up. Some of 
the wood was also too heavy; The kinds exporimonted on were 
“Pédal (Stereoepermum suaveolens), Kumar (Gmelina arborea), 
*Bahera (Perminatia delerica), Lessora (Cordla Myza), Thingan 
‘(Odina Wodier), Semal (Bombax malabaricum), Pula (Kydia 
Sralycina), Aonla (Phyllanthus Emblica), and Kbarpat (Garuga 
‘pinnata), The latter was thought well of, 

‘Two years ago the price paid for a Mango-wood box 27 in. 
‘x 16 in, x 14 in, was t As. 6 P. ‘and the number of trees 
‘ estimated as the annual consumption in the Din was 250 to 300, 
‘with a five years’ supply in hand. Since then, however, the 
‘price has rison ; and it is not likely that the Din can yield 
‘ another three ae supply at the present rates. The total require- 
* ments of the Dim Gardens in planks 6 in. X 11in, x 4 in, were: 
‘estimated at that time to be two thousand five hundred scores. 
* It behoves the planters, then, to experiment on a large scalo with 
‘ome other wood than’ Mango, and tho probability is that the - 
‘spruce fir, well seasoned, would answer their purposes ; there is 
‘any amount of it to be had in the forests beyond Cbakrata, and 
‘it could be floated down the Tons and Jumna, and delievered at 
. Dat patbers ‘The day is not far distant when they will be com- 
‘pelled to use some other wood than Mango, and if Semal is 
* objected to by the Commissariat Department, there is uo veason 
‘to make us think that Spruce fir would share the same fate, At 
‘all ovonts wo rocommend them to make the exporiment while there 
‘is yot time.” 

‘What is really wanted is for the planters to take the matter up 
themselves. The Forest Department is, weare sure, in spite of 
Mr. Hopo’s remarks, anxious to assist them, but after all, its chief 
jpusiness is production, and planters who desire an improvod supply 
of wood, must meot it half way and at any rate say definitely w! 
it is they want to bo supplied with, whether in Assam or in the 
D 


How. Ep, 


Experiments on the durability of various woods, 
made at Dehra Dun. 


In ordér to obtain some data on the durability of Indian 
woods, the Government of India in a Circular No. 455. of 
October 31st 1879. para 6, ordered these experiments to be started. 
Specimens of various species, chiefly those common in tho Din 
and adjoining hills, were prepared, the size and shape of a motre- 
gouge Sloepor being chosen as most suilabl, Those were, placed 
in the ground at the Imperial Forest School, one half of each piece 
being left exposed, the othor helf under ground : and in all 39 
species were thus treated, most of them being put down in 1881 
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and a few subsequently at different times, ‘The soil in which the 
sleepers were bnried was.a rich sandy clay, giving, on a rough 
qualitative analysis made by Instructor Mr. A. F. Gradon :— 


Sond wa va BB. por cont. 
Clay on a 


Organic matter 


~ One by one, the weaker and softer kinds disappeared, under 
the effects of rot and the attacks of white ants ; and in August 1892, 
Just eleven years after the commencement of the experiment, the 
surviving pieces were dug up Wy the Deputy Director, Mr. 
Smythies, in the presence of his class of Forest Utilization, with 
the following results, 
‘Three species had their wood still porfectly sound in every 
* respect, oth above and below ground, These were (1) the 
Himalayan Cypress, ( Cupressus torulosa) 10 years buried; (2) 
oak, 9 years buried: and (3) Anjan (Hardwickia binata) 7 years 
buried, “ Both Deodar and Sissu after 11 years burial had their 
heartwood quite sound, but the sapwood has been entirely eaten 
away by whito-ants, Next to these came the two species of 
Eugenia, Piaman (Eugenia operculata) and Jaman (Eugenia 
Jambolana ) which lasted well for 9 years but aro now beginning 
to show signa of decay. Sandan (Ougeinia dalbergioides) was 
much the same, as were also Toon (Cedrela Toona) and Albiceia 
rocera. The Toon was almost untouched sboye ground, but the 
ried parts were unmistakeably traversed by tho mycelia of fungi. 
Sain (Terminatia tomentosa) and Albizeia Lebbek lasted 8 years; 
Phyllanthus Emblica, Adina cordifolia, Cedrela serrata, Pinus 
eweelsa and Abies Smithiana remained good for 7 years and then 
sneoumbed. Pinus longifolia and the three oaks (Quereus Semeear- 
ifolia, ineana and dilatata) lasted 6 years.  Aegle Marmelos, 
Btepheqyne parvifolia, Abies Webbiana and. Sehlechera trijuga 
romained good for 5 years, A Grewia lasted for four years, whilo 
Logerstramia parviylora, Anogeissus latifolia, Acacia arabica, 
Butea frondosa, Aesculus indica and the Mango gave way in 8 
ears time. It is as well to place on record that ‘Dehra Din is the 
Troad valley at the base of the Himalaya and between it and the 
Siwaliks, extending from the Jamna to the Ganges. Tho altitude 
of the locality is just about 2,100 feet, the climate is moderately 
cool and the average annual rainfall 73 inches, 
The most remarkable thing ubout those experiments ix the 
durability of the Cypress, a fact which onght to be remembered in 
jlanting tree in the hills, for few trees are so easily grown, even 
down to the plains in the Din and further still to Saharanpur. 
‘The wood is not unlike deodar , but with a quite different strong 
scent. The tree thrives best on limestone, but is not really very 
partionlar and it grows straight and well in close plantations. 


J. 8. G. 


The Other Side of the Question. 


It is an ovening in the month of May, a hot May anda hot 
evening. Iam perched some fifteen fect from tho ground in a 
“Machan” where Thave been sitting motionless for nearly two 
hours. My whole body is cramped ‘and uncomfortable, the Ales 
which worried me nearly to distraction before sunset, are now 
guiescont, but their place is taken by thousands of mosquitoes 
which alight on every available equare inch of skin and, when 
thre isno longer standing room, buzz round my head in hungry - 
swarms. ‘The outlook is picturesque. To my right, a forest lake 
covered in its shallower portions with the huge lotus blossom in full 
bloom, freckled with islets of flowering narkal geass, bordered by 
green rushes and reeds, interspersed with patches of open water 38 
@hich snake birds and moorhous are disporting themselves. On tho 
dead cotton tres by the side of the lake, a couple of ospreys are 
porched and oceasionally utler their discordant ery. Herons arise 
swith outatretched neck and composing themselves for Aight, curve 
back their heads with harsh croaks, Asa background. the sill 
forest, gorgeous in the new foliage of spring and resplendent with 
white heavy flower. To my lef, a patch of tree jungle, an indes- 
oribable mixture of foliage, bere and there a. thick undergrowth of 
Taman, ap occasional stretch of greensward which would. be no 
disgrace to a country house in England, a siris tree covering the 

round with its scented pods, a rohini with the departing glory of 
fis crimson berries, And within fifteen yards of my perch, a lead 
buffalo, his hindquarters gone, a busy swarm of insects around him 
and two cizcaruspect vultures in the tree above. ‘The sun has set, all 
the beauty hus gone from the scene, leaving only the disagreeables. 
The herd of spotted deer which have nflorded plensant remark for 
the last half hour have vanished, the stillness of the summer night 
is interrupted only by the distant call of a SamBhar, which is taken 

romptly as an excuse for crowing hy all theneighbarring, peacacks: 

e busy night-jar is noiseleesly “fitting around. and selling, nbters 
his curious note so like a tapping on a plank ; the crested fish-owl 
is heard scolding and booting onthe slavtowy tres by the waters 
edge. And suddenly, attention is directed to a heavy footstep 
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through the fallen leaves advancing unbesitatingly and without 
concealment. It ceases as enddenty as it commenced and every 
faculty is strained to distinguish in tho fast falling gloom, the cause 
of the footsteps and to interpret the reason of the sudden silence. 
‘This silence, however, did not last for long. It was succeeded by 
a rush and a stifled roar and then, horrible to relate, a voice broke 
the stillness of the night. It was gruff and angry and uttered these 
words, What the————are you doing? Leave a fellow alone, 
can’t you? And another voice, powerful but gentle, answered, 
“My gon, I save you from destruction, listen to words of wisdom and 
then proceed on your way.” I turned quietly in, the “ Machon.” 
‘Two tigers were dimly visible in the gloom of the starry night. 
‘The elder and larger, an immense brats who shewed signs of nge, 
was restraining a younger but full grown animal. I repressed my 
desire to fire and listened to the conversation which ensued. “ Yes, 
roplied the youth, this is all very well but when there is a buffalo 
in the question, and my buffalo too, I would rather have my dinner 
first and then, safe from interference of yours, listen to the words of 
wisdom you promise} My son, enjoined the elder, if buffalo was my 
object, I might haya secured it long before you arrived on the scene. 
T lay and watched it at a distance, I heard your approach, saw the 
~dexterons way in which you dispatched it, and after you had taken 
your fill, might have made a meal myself were I not at that 
moment the living sepulchre of a Sambhar stag and therefore un- 
influenced by the coarse and skinny prey you had made. I appeal 
to you, whether or not I might on your arrival here this evening, 
have despatched you with a single blow had I wished to play back 
on you in any way? ‘The younger granted deeply and after a 
uso angraciously replied that he was is no hurry for his feed as he 
al only 12 hours before engulfed half the Kill which was the 
subject of his jealousy. “In that case, replied the senior, listen to 
the story of my life and then tall to with what appetite you may. 
T may, he began, claim to bo a naturalised British eubject, for though 
my parents were Nipalese, I was never under the munificont 
government which offers a reward of Rs, 10 for my head. For- 
tunately, the value of the rupee is now infinitesimal and still decreas 
ing, so that this preminm is, like most other matters concerning this 
colt, merely swagger which does not affect me. My parents left the 
country of their birth on account of the unsportsmanlike behaviour 
of its inbabitants, You would hardly believe unless I told you- 
and here he growled the pronoun—that these wretches have a custom 
of tracking tigers and surrounding them with one to two handred 
elephants. Gradually constricting the circle, they detach shooters, 
from whom there is absolutely no chance of escape, excopt to suck 
tigers as are capable of reasoning and keeping their tempers. My 
parents awoke one morning to nd. thomssives in the tolls, but m 
noble, if somewhat unsympathetic father, made no further remar' 
except to order my mother, under pain of his diepleasure, to do 
exactly as he did. “My mother, a rathor vain and timid creature 
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promptly agreed, for she had too often observed that my father’s dis~ 
Jlonsure resulted in severe injury or death to thos who incurred it, 
hen, therefore, the ring was complete and the shooters advanced 
to bag their prey, my parents arose as one man, and, uttering the 
most frightful roars, charged the citcle at the weakest point and got 
clear away, alter inflicting various wounds in the legs of the sur- 
rounding elephants, They did not halt in their wild career, tll they 
crossed the river boundary of their native country and lay panting 
in a jéman grove in British India, And they then and there 
decided that their native country was not good enough, and that 
they proferred to pass the rest of their days in alocality where it was 
utterly impossible to collect 200 or even 50 elephants, Thus it 
happened that I was born in British India and here, L must remark, 
that it is a poor country, for in the first placo they protect the 
forests from fire, so that itis almost impossible to catch deer, unless 
you have the speed of a greyhound and can oourse him in the open, 
nd secondly. because the jungles aro fall of forest offoers, who if 
they do not themselves shoot, invite others to do it for them, and to 
this end train up their servants to notice cach foot mark inadvertent- 
ly left ona sandy path, Still, with these evils over present, at 
east you are not sarromnded and obliged to Aight for your life.” A 
little ‘caution and an escape by flight is always open to you. ‘The 
three happiest yenre of my life wero spent with iny doting 
parents. had, during that’ time, wbsulutely no cares, food — was 
Plenlifol and danger did not exis, when two experionead tigers 
wore for ever on the look-out, Bui one unlucky day, I incurred 
my father’s displeasure, I inadvertently annexed a bone which he 
had putaside as a tooth pick after a full meal on a spotted stag, 
and he struck me a blow on the head which was instantly followed 
by oblivion. Whon I awoke, I was alone, and soon became aware 
that I had been left to my own resources. ‘This, however, did not 
discourage me, for I was well able to provide myself and after 
an exhaustive survey of the vicinity, { xed my bond quartors in 
the neighbourhood of a forest bungalow, whence should venison fail 
mo, I could always make a raid on the cattle which grazed around, 
Tt was on such an oceasion that, Inte in the afternoon, 1 had struck 
down and dragged to cover a large buffalo, but unfortunately the 
noise of the inevitable scuffle at onco attracted the attention of the 
owner, who rushing off to the Forest House, gave news to the 
Europeans there. In a very short time threo or four men arrived 
and surveyed my prize, and though | prevented them by incor 
suntly growling, from removing the buffalo, they nevertheless 
insisted in climbing a neighbouring tee, where ey remained for 
some time for some inexplicable reason. Towards nightfall, 
however, they came down from their perch and walked hurriedly 
away, whilst faint with hunger, I advanced to the kill, determined 
to make a hearty meal, No sooner had reached the earease, when 
L felt a blow in my side, which threw mo off my balance and in 
the samo instant a loud explosion rent the air. I lay groaning 
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with rage and pain, filled with an indescribable longing to tear 
something to pieces, and waited till some sound should disclose my 
enemy, It seemed ages beforo I heard a slight noise in 
that fatal treo and a voice softly whispered “he is now 
dead, lot us get out of thie! a remark which was instantly 
followed by a. loud shout and the approaching footsteps of 
an eleplunf, The whole treachery of man was now apparent 
to mo and “I recognized that 1 nd been, perhaps, mortally 
wounded by some miserable wretches who, seated fur out of reach, 
had shot mo as soon as I approached the kill. In the confusion 
and bustle which followed the arrival of the elephant, I staggered 
a short distance away and congratulated myself when I saw the 
gporiemen depart promising to bring in my éorpse in the morning. 
‘At that time, however, I was miles away. First dragging my 
aching body to the nearest pool I cooled my wound and stopped 
the bleeding by rolling on its clayey banks ‘and then, leaving no 
bloody trail, T'slowly reached the gloomy recesses of the great tree 
jungle and’ rested, “determined to soll my life dearly if further 
persued. For weeks I hung between life and death, reduced to a 
skeleton by tho pain of my wound and the constant pangs of 
hunger, roamed, the ghost of my former self, through my old 
haunts, forced to exist on all kinds of food I once despised, since I 
had no strength to kill deer or cattle, It was not till the following 
winter, that ‘i took a turn for the better and became myself once 
+more but changed from a careless frolicking young tiger, to a 
circumspect and experienced animal who know that Tength of life 
depended on self restraint and caution. The narrator here pausod 
and the younger tiger gave vont to a sigh of impatience, 
“Perhaps, he said, to his companion, when you have got your 
breath again, you will tell me why this‘wearzoine tale is inflicted 
on me ? The other appeared somewhat vexed at the discourtoous 
speech but quietly answered, ‘ Because, my friend, there is » human 
being armed with several guns in that Jaman. treo just over your 
buffalo and though I am soreoned from his fire by this tree trunk, 
you are full in view.” ‘The younger tiger with one frantic bound 
Theltered himself behind hiv eysieal friend sud_afler_a while 
breathlessly exclaimed “I don’t believe a word of it, Tcan see 
nothing.” With a low chuckle, the other gave answer “ Had you 
not believed what I said, why show such agility in changing your 
position and if you still disbelieve, why not walk up and’ see “how 
your buffalo is getting on.” The junior mado no reply and the 
old tiger went on. ‘I have lived ‘to a good old age and know 
every dovieo that can be bronght agninet me by man, and yet T 
also ‘know that somo day I shall fall a victim to my own careless. 
ness or neglect; it was to save your life I have spent the best part 
of ahot ovening hero, not beoanse I admire you or your temper, 
but because we shall soon disappear asa race unless “young fools 
will learn to profit by the experience of their elders. "The story of 
may lifo you will not let me complete but I hava a fow more remarks 
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to make and they shall be to the point, Always keep near your kill ; 
if it is visited by man, desert it at once and for ever, Never wait 
for the near approach of an elephant ; however unpleasant it may 
be, always retire as soon as you hear one in the vicinity. Do 
not annoy human beings, you will be classified as a dangerous 
pest and your destruction is certain, Finally, cultivate a more 
courteous disposition and take well-meant advice in the spirit it is 
offered. With that ho arose and instantly disappeared in. the 
neighbouring grass. The younger tiger muttering something 
about “old fool” and “dotage * stank cautiously away and was 
lost to sight amongst the gloomy trees. Meanwhile I, the oceupant 
of the *Machan,” got entranced at this marvellous occurrence and 
thankful that I was safe up a tree, composed myself to pass the 
few remaining hours of darkness. I awoke when the earliest dawn 
was faintly visible over the distant forest and my first glaneo was 
for the buifialo. Itwas gone | This then, said t to myself, is the 
result of sleeping at your post and dreaming idle dreams when you 
should have been on the watch. I looked cautiously around and 
guided by asound suggestive of bone crushing, made out dimly, 
in the feeble light, a group at about 40 yards? distance, It was 
indistinct and blurred, but the fast-coming day made it every 
moment clearer, and as the morning sun to] the highest trees 
and shone over tho lake, raising little Wreaths of mist from its 
shiny depths, it shone also on a fine young male tiger who «rose 
from the scattered remains of the dead buffalo to greet the com- 
mencement of a new day. After all the serious talk of last night, 
I murmured, so much ‘was my brain still confused with facts 
and visions, after all those solemn warnings, the brute has yet 
risked life for greed. And forthwith a cloud of smoke was belel 

from my leafy recess and the forests rang und re-echoed with the 
sharp report. The air was full of the alarm notes of forest birds 
and animals thus radely startled, whilst two quick short roars to 
my right and the basty movement in the heavy there, told 
me that another tiger must have been witness of the scone just 
enacted. 1 waited for him to break in the open and so gain’ his 
forest retreat but_in this I was disappointed, for after a lapse of 
several minutes, I saw him slowly and majestically stalk out of the 
deep grass some 300 yards off and walk up the steep bank into the 
Sal forest whilst the convulsive twitch of his tail, as he disappeared, 
intimated that he was silently chuckling at having disappointed a 
sportsman for the hundredth time, As for his companion, on the 
shot being fired which bad struck him fall on the chest, he had 
reared straight up on his bind legs and beating the air furiously 
with his paws had fallen dead amongst the déhris of his ropast. 


0. 0. 


The Sanitary Effects of Woodlands, 


For us to realise the effects of woodlands upon public health we 
must first notice the conditions found in a wooded country, and the 
changes that happen, as it becomes cleared. From this we may, 
to some extent, retrace the process that takes place, when a region, 
wholly cleared and rendered insalubrious in some countries by the 
malaria that has been produced by the change, is restored by due 
and proper planting to its former healthy state 

A country wholly covered with forest is undoubtedly cold and 
humid in temperate climates ; it is often infested with deadly fevers 
in the torrid zone, The climate of ancient Gaul must have been 
very different in the days of Julius Cassar from that of France as 
it is lo-day. 

It is not unusual to notice the occurrence of intermittent fevers 
as a wooded country first comes to be cleared up and brought under 
cultivation, The “Genesee Country,” and the level and some- 
what swampy lands of somo parts of Ohio, and other Western 
States, gave them a very bad reputation in the early days of set- 
tlement. A men who owned a farm on the site of Cleveland, about 
1818, has told the writer that he would not have stayed in that 
region if the whole of it had been given to him, But the most or 
all of theso sickly regions of an early day have iong since not only 
regained their credit, but are now regarded as quite salubrious 
throughout the year. The decaying wood and other vegetation 
which, when first turned up by the plough, loaded the atmosphere 
with unwholesome vapours, has long since wholly decayed, and 
swamps have been drained ; stagnant waters no longer dry away 
under a hot summer sun, the causes of this sickness no longer 
exist. 

In some countries, as in Italy, excessive and persistent insalube 
rity has been brought on not: by the clearing of woodlands, but by 
another process, As the forests upon the mountains were cut away, 
the soil becomes exposed to torrents, and great qnantitios of material 
were washed into the valleys. ‘The coarsest and heaviest part was 
Jeft in the intervals, often rendering them sterile and uninhabitable; 
the finest part was carried down toward the mouths of the rivers, 
which they choked up, closing their channels to commerce, and 
causing lagoons, These have rendered a once healthy and dense 
populated country in some parts almost uninhabitable, 
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“Maremma” of Tuscany, along the coast between Leghorn and 
Civita Vecchia, and the “Campagna” around Rome, are examples 
of this change. The Government has done much towards improv= 
ing the former, by drainage, and by dykes for preventing the 
mingling of fresh and salé water ; and an enterprising corporation, 
under the patronage of Government, has made a splondid beginning 
in tho latter, of vehich wo will now speak. 

The Abbey of Tre-Fontane, but three miles south of Rome, 
was built on the spot where, according to tradition, St. Paul was 
beheaded, and for many centuries was regarded asin a healthy 
rogion. It is a gently rolling country, wholly devoid of trees, fer- 
tile enough for cultivation, but for a long time so sickly that the 
place was given up for habitation, and came to becalled “the 
tomb.” Mrs, Jameson, in her book entitled “Sacred and Legendary 
Art,” thus deseribes it 

“Tn all the melancholy vicinity of Rome there isnot a more 
melancholy spot than the Tre-Fontane. A splendid monastery, 
rich with the offerings of all Christendom, once existed there; ti 
ravages of that mysterious scourge of the Campagna, the malaria, 
have rendered it a desert. Three ancient churches and some ruins 
still exist, and a few pale monks wander about the swampy, dismal 
confines in which they stand, In winter you approach them 
through a quagmire ; in summer you dare not breathe in their 
pestilential vicinity ; and yet there is a sort of dead beauty about 
the place, something hallowed as well as sad, which seizes upon the 
fancy... .. . .. The ancient frescoes have perished, and the 
modern ones are perishing. It is a melancholy spot.” 

‘The reputation that the eucalyptus had gained as a disinfectant 
in malarious regions suggested the Tronght of trying ithere. This 
tree, a native of Australia, grows in its native country to a vast 
sizo, even outmeasuring the giant trees of California in height, and, 
in favourable conditions, growing with great rapidity. Of nearly 
a hundred and forty species, there is not one that will endure the 
cold when planted elsewhere than in its native climate, although 
some of them there will endure a considerable degree of cold. ‘the 
difference is probably duo to the more thorough ripening of the 
wood by the warm dry summers that precede their winters. In 
some parts of California it grows as luxuriantly as at home: but 
the hot days and cold nights that sometimes oceur in winter along 
the gulf coast prove too much for it, even through it is searcel 
cold enough to freeze. In Algeria and other warm countries, it 
thrives wonderfully well, and the success that had attended its eul- 
tivation there led to its trial near Rome. Probably religious zeal 
had something to do with it, as at least worth trying in order to 
rescue a place that waa sncred in the eyes of devout Catholics. 

A brotherhood of French Trappist monks undertook the task 
abont twenty years ago, getting three acres plunled around the 
monastery, A first hey returned to the city to sleep, but about a 
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dozen of the number died. The beneficial effects, however, began 
to appoar as the trees grew, and in 1874 they ventured to sleop 
upon the premises, Some of them after this were taken sick, but 
the disease was of a mild form, and it has steadily been growing 
less from year to year. 

In Séptember, 1879, an agricultural company was formed by 
them, and a lease obtained upon easy terms, one of the conditions 
being that they shall plant a certain number of eucalyptus trees 
every year until the whole tract (494 hectares, or 1,228 acres) is 
under cultivation, They hire convicts from the city prison, who 
are paid about 20 conts a day, but not till the end of their term. 
The selection was made from those sentenced to ten years or more, 
and who had served out more than half their time. When the 
writer visited the place in October, 1881, there were about 150 of 
those men at work, and they bad bee planting all summer long. 
The trees are started in boxos, and are set without disturbing the 
roots. They are well watered at first, and for a year or two after- 
wards, and the trees are set wide apart so as to admit of cultivation 
of vines and grain between, There had been planted about eighty 
acres that season, and since then the number of labourers has been 
largely increased. In 1881, for the first time, the convicts were 
lodged upon the premises, and no inconvenience was observed. The 
rapidity. of growth of tho trees is remarkable, and, although there 
had been frosts that killed hack the new spronta, they hndded from 
the older wood a little lower down, and soon recovered from the 
injury. 

: "Kithough ‘we cannot plant eucalyptus treees to much extent in 
the United States, wa can at least Mant other kinds that produce 
the most beneficial results on the public health, Whether, in that 
ease, it be the vast amount of drainage that they secure in a 
spongy and retentive sll through the evaporation from tho lve 
or whether there be some specific quality in the aromatic omana- 
tions, something like what we perceive in a pino wood, isnot fully 
known. But it has been sufficiently proved that a belt of woodland 
will intorcept or absorb the malaria of a marshy region, whatever 
may be the species of which it is composed, 

There can be no doubt but that the coolness and freshness im- 

ted to the atmosphere by a grove of trees in summer is con- 
Mcive to health; and that 20" Ebvo parks and plantations in cities 
and upon private grounds is as salubrions as it is agreeable to the 
senses and tranquilizing to the mind, 

Ie is only in recent years that our city authorities have begun 
to appreciate’ the imporlanco of parks, and to notice the oppor- 
tunities offerod by a wild, rocky suburb, a neglooted and barren 
common, a river bank, a shore, aa island, or a point of land which, 
ata small cost, may be turned into a paradiso of beauty, a health 
resort to the citizens, and an inviting placo of rest. fn plantin 
trees round a dwolling, it should be remembered that fresh air anc 
sunshine are essential to health, and that for this reason they 
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should not stand too near nor too close. It will also be found that 
some trees, like the ailanthus, emit a nauseating odour in blossom, 
and that a judicious choice of kinds will greatly affect the result of 
growth. It would not be worth while to spend time and money 
in planting the chestnut in a limestone soil, or the oak or maple in 
alight sand, or the pine ina heavy clay soil. By carefully ob- 
serving the conditions in which the native trees thrive best, we can 
infer what is best for them, But where exposed to the dust and 
smoke of cities, our choice must be limited to a smaller number. 

But in summing up the results, omitting altogether the com- 
mercial values of wood, we find ourselves largely indebted to. the 
groves and woodlands for an infinite amount of human hay ypiness, 
in all time since man, according to Scripture, was first placed in 
a garden abounding in all manner of trees, bearing goodly fruit, 
down io the present time, we find them in one way or another 
ministering to his comfort and hix health, In youth we hail the 
approach of spring, with its expanding foliage and the opening 
blossoms of the trees, as the gladdest season of the year. It is the 
symbol of hope, and the promise of happiness to come. 

In middle life, when worn down with the cares of business, 
with mental labour, or with physical toil, we find no remedy #0 
grateful as the summer shade and the quite rest of a woodland 
retreat. It is health-inspiring and renovating to an incomparable 
degree, and is often prescribed by skilful physicians where other 
remedies would fail, 

‘As tho season advances, we find a fitting symbol of the a 
proach of age in the ripening fruits and the golden hues of the 
leclming years. Let us, then, provide refreshing groves within 
easy distance from the homes of our labouring poor, in our cities 
and villages, and suchas have opportunity, upon the grounds 
around our dwellings. 

If we would realise the Inxury of these surroundings, wo have 
but to imagine what life would be without them. there be a 
torm in language that expresses everything that is desolate and 
dismal, it is that of “a treeless wasie.”—(Franklin B. Hough 
in Timber Trades Journal), 


Paper From Timber. 


In none of the mechanical arts has greater progress been 
made in recent years than in the manufsetare of Fook and 
magazine paper, many tons of which are used every month, 
Years ago, though not too long to endure in the memory 
of “the trade,” the process of converting the raw material into 
the hard-fibred and smooth-anrfaced paper essential to the needs 
of the highor class publishing houses, was a task involving many 
days of constant care and much manual Inbor. To-day the progress 
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is extremely rapid, the paper is infinitely better, and much of the 
manual labor that was employed in the days of our fathers has been 
supplanted by labyrinths of swift moving machinery. 

Tt would be difficult to imagine, says the Manufacturer and 
Builder, a move surprising metamorphosis than that by which the 
native timber of the Pennsylvania hills is converted, in seven hours, 
to a sheet of clear white paper ready for the press. Yet this, in 
brief, is tho process that is going on every Ang at the New York 
and Pennsylvania Co’s mill at Johnsonburg, in Western Pennsyl- 
vania, This mill is the largest paper making establishment in the 
world, It covers several acres of ground, and almost as many aores 
of machinery. Sixty cords of wood aro thrust into the choppers 
and 90,000 pomnds of paper are shipped from the yards every day 
tobe cut, printed, and placed on countless libraries throughout the 


‘The chopper, where the conversion of wood into paper hegins, 
isashort guillotine. There is a sharp blade, of massive propor: 
tions, moving swiftly in a groove. Everything that comes beneath 
the knife is severed. Occasionally, a tough knot that has withstood 
the blasts of many a winter is tossed in, only to suffer the fate of 
the sapling that went before, Every stick that goes in comes out 
in the shape of chips no largor than the palm of a man’s hand. 
The wood does not lose its identity, however, until the next stage 
in the process, which is known as “cooking.” There are several 
large digesters, containing caustic soda, in which the chopped wood 
is Pinced and cooked for five hours, this being the longest single 

rocess to which it is subjected. From the digesters it is blown 
Into a large tank, its consistency being thick and heavy, and the 
color an ugly brown. 

‘The soda having been run out, the pulpy cooked wood in the 
tank is washed down with hot waler ‘und’ thoroughly cleaned. 
Then it is dumped into u large chest, cleaned again, and, having 
been pumped into a screen which removes splinters and débris, it is 
run into wet machines and in a measure dried. The “stock” 
emerges from these machines an unbroken sheet of light brown 
pulp, resembling soaked birch bark. As it falls from the machines 
it is taken on, carried to four bleachers, each holding 4,000 pounds. 
Here it is treated with chloride of lime liquors until the desired 
whiteness is obtained. 

By this time one begins to see how it is possible to make paper 
from wood, for the “ stock ” has already assumed a beautifal white 
color, and its consistaney is of a soft “pulpy sort, very much like 
boiled starch, and not ut all like wood. Squeezed in the hand, how. 
ever, there remains a dense fibre that clearly shows the stuff of 
which papor is made, and establishes the link that binds the palp 
in the tank to its parent timber on the neighbouring hills. 

A pulsometer pump close by the bleachers, next drives the white 
mass into fifteen large store chests, each holding 8,000 pounds, 
It is held in the chests, until the beating engines are ready to give 
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it a shaking up preparatory toit final transition, ‘Tho stock, whieh 
is now called “ half stock,” receives its coloring material and sizing. 
If blue, yellow, pink, or any other color is desired, this is the stay 
in the’ process where the coloring matorial io supplicd. 
“sizing,” which consists of resin and an alkali boiled together, is 
used to give the paper the desired resistanco to atmostpherie. influ- 
ence, An alum is used, which separates the alkali from the resin 
in minute particles, and while passing through the callenders or the 
paper machines it fuses, thereby completely covering the sheet 
with a film, which effectually resists the influences of the aimos- 
phere. Clays are used to make the paper opaque. 

From the beaters the “half stock” is passed into a large chest 
holding 4,000 pounds, containing un agitator turning at the rate 
of twelve revolutions a minute and thus keeping the stock in a 
uniform condition preparatory to its passage to the refining engines. 
Theso engines, two in number, supply 106 inch paper machines, 
which marks the beginning of the metamorphosis. Having passed 
through a sand catcher to a receiver or mixing box, the stock 
finds its.way ta the great Fourdrinier machines. Still in a liguid 
state, it is passed to an endless wire screen and a vibrator where 
the water is then taken from the partially formed paper by means 
of three suction pumps. This screen contains seventy meshes to 
the square inch, and is forty feet long. By the timo the stock 
leaves the sereen, its transition to the paper state is clearly 
defined, through there is still a long line of humming machinery 
through which it has to-pass. The primary stages, however, are over. 

& ten-inch “dandy” roller now ‘gives the paper the same 
shape and surface on both sides, and, if necessary, supplies it with 
the water mark, Then it passes to two couch rolls covered with 
woollen jackets, and then to a thirty-two foot endless Bredt wet. 
felt, where the remaining water is pretty effectually pressed out, 
‘As there is some water romaining, another felt press is resorted to, 
and then the paper is ready for the drying cylinders, fifteen of 
which, each 48 inches in diameter and heated by steam, relieve the 
paper of tho Inst of its moisture. A cloud of steam rising from 
these cylinders as they slowly revolve with their white coverings 
shows that some moisture still remains. But the cloud grows less 
and Jess dense as the last of the cylinders is reached, and by the 
time the paper roaches the oullenders it is as dry as a bone. Theso 
callenders are chilled iron rollers, which give the paper its desired 
finish. From these it passes to six revolving reols, and then to 
tho cutting machines, where it is cat in any shape or size pro- 
paratory to shipment, While this interesting process is going on, 
the caustic soda used in cooking the wood originally is by no means 
forgotten, The soda is somewhat expensive, and about 65,000 
pounds of it would be lost every day, if it was not recovered. 
Accordingly it is drained through the bottom of the tanks, to be 
subjected (o a remarkable series of processes which eventually 
restore it to its o1 iginal condition and to 90 per cent of its original 
volume.—(Indian Agricultuirst.) 
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World’s Fair Notes, 


India has sent one of the most charming collections of woods 

it has over been the pleasure of any one to seo, ‘These are being 
jotished and prepared for the space allotted to that country. New 
jouth Wales has a very large and charming collection of woods 
rich and rare, thege aré being polished and put in place, as are 
also the alleged to be un-wear-out-able paving blocks from Aus 
tralia ; but the States of Illinois and Nebraska are the first .on the 
grounds with elaborate collections of native woods, and if any one 
supposes that walnut finish is a lost art, he need only to look at 
some of the mammoth specimens of walnut from the State of 
Nebraska and to see tho beautiful, polished specimens of the same 
wood and others, and he will change his mind very quickly. 
California's roll wood, cedar, nnd other specimens aro entirely 
worthy of the forests of the Pacific Coast, and many other speci- 
mens from foreign and domestic States are expected very shortly. 


Eyeusa Oax For -Tax Cartcaco Exnrsrrioy.—Messrs. 
Hampton & Sons, of Pall Mull East, and Cockspur Street, 
London, bave prepared some remarkable work for tho Chicago 
Exhiition, By permission of Lord Salisbury, they lave mado a 
facsimile of the’ histarie banqueting bull at Ifalfield Touse, and 
are thus able to send to the New World an unique specimen of 

lish art as it was in the sixteenth century. Some idea of the 
labour involved may be inferred when it is said that the reproduc- 
tion is 44 ft. by 22 ft., and lofty in proportion, that it is constructed, 
internally, of oak alone, and that almost every inch is covered 
with work. In proceeding to carry out their dosign, Mossrs. 
Hampton sent down a stat of artists, who took casts of the 
fantastically carved figures, and mado drawings of all the panels 
and traceries, aud these have now all been faithfully reproduced. 
With the oxception that the new hall is slightly smaller than the 
original, the Amoricans will bo ablo to see an exact reprosentation 
of a famous hall in one of the most historic of English houses. 


Crvtow.—Ceylon will make an unique exhibit at the World's 
Fair, The floor of the building it will erect will consist of Ceylon 
woods. The pillars, capitals, and carvings will all be roproduc- 
tions of original objects in the ancient citios of Coylon, and these 
will all be worked in ironwood, cbony, and antinwood. ‘The grada- 
tions of colouring in the carved pillars will he striking. ‘The shad- 
ing is from the pale crimson yellow of satinwood to the warm 
orange brown of the jakwood and the darker tints of margosa, 
yalm, and Kumbuic and ott root-stom wood of the tamarind are 

eautifal in their markings, Abundance of light to reveal the 
beauties of carvings and traceries in the building is to be secured 
by a large number of windows with beantifully-onrved frames, 
eof these window-frames will be a reproduction of the stone 
window from the pulaoo at Yarabu,‘Tho building is to cost abont 
30,000 dols.— Timber Trades Journal. 
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Notes on the Climatic Influence of Forests. 


While writers on forestry and friends of the Forestry move- 
ment have been advocating reform in the public treatment of 
forests on the ground of thoir conjectured climatic importance, a 
thorough investigation of the question by scientific methods and 
careful systematic measurements has been made in Europe, where 
well established Forest Administrations rendered possible such 
work on an extensive scale—such a scale as is necessary for conclu- 
sive results, 


The qnestan of practical importance is not s0 much as to the 
effects of the forest upon the general climate, but as to the local 
modification of climatic conditions produced thereby. We are not 
concerned as to whether the total rainfall over the continent is 
inoreased, but whether the distribution of precipitation in time and 
quantity over and near a forest area is influenced by its existenco; 
whether we or our crops feel its absence or presence in our 
immediate neighbourhood. 


Wo can readily understand that an effect ton climate, if any, 
must be due, in the first place, to the mechanical obstruction which 
the forest cover presents to the passage of air currents und to the 
action of the sun’s rays upon the soil ; that it must result from a 
difference in insolation and conaeqaant differences in temperature 
and evaporation over forest and field ; and that this influence can 
become appreciable only when large enough air columns of 
different characters aro opposed to each other, capable of producing 
local currents of air which may intercommunieate the characteristics 
of one area to the other, or else of changing the character of passing 
air currents. The size and character of the forest-growth, its 
density, height, situation and composition are much more important 
in determining its influence than has been hitherto supposed, It 
is not trees but masses of foliage, which may be effective, 


The most important contributions toward a solution of the 
question of climatic forest influences are the observations at three 
sets of forest meteorological stations, established in Switzerland, 
Germany and Austria. The systems, made up of double stations, 
one within, the other without, the forest, but under similar 
conditions, otherwise cannot finally decide the question of the 
climatic influence of the forest, but they may furnish preliminary 
data in establishing the differences between meteorological con~ 
ditions in the Forest and in the open, from which finally the 
reaction of one upon the other may be deduced with the aid of 
additional observations in radial stations, such as have been more 
recently established in Austria. 

Tho observations in the forest meteorological stations of the 


Canton Berne, lately published, comprise nineteon years at three 
sets of stations, the largest systematic sories of observations so far 
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recorded. Only the temperature observations of air, soil and tree- 
interior ave so far published with results which permit of the fol 
lowing conclusions. The air temperatures taken three metres above 
ground are found in the forest lower for mean annual as well as 
jnean monthly, except during winter months. Tho difference is 
greater at 4 p.m. (time of daily maximum) than at @ a, m., and 
{noreases as the season temperature increases, reaching its maximum 
i July, then decreasing toward fall; in winter the air temper 
ature in the woods is nearly the same as in the open, or, at least, 
only slightly warmer. The evergreen forest seems to exert greater 
cooling influence than the Beoch-woods. Altogether, the range of 
temperutuves through the year is from two and a half to three 
degrees, Fabrenheit, greatar in the open, 

‘Tbe soil surface in the open in Summer is warmer, in winter 
colder than the wir; in the forest, on the contrary, the surface 
temperature is always lower than the air temperature, and the 
forest-soil shows at all depths during spring, summer and autumn 
ower temperatures, but in winter either the same or slightly warmer 
than the open. The greatest difference is found at the surface, the 
Spruce forest at Berne exhibiting the greatest cooling effect to. the 
extent of nine degrees Fahrenheit while the warming effect in 
winter ranges only from one to two degrees. 

‘At Ga. m. no difference was found between temperatures 
breasi-high and in the crown of tho trees, but at 4 o'clock the 
crown shows higher temperature, except in winter, when it is as 
eold as, or colder than, the lower parts. The trees are always 
colder than the surrounding air and colder than the air in the open. 
especially in summer. This may be one of the factors which help 
to cool the air temperature in the forest and possibly induc con- 
densation af moisture-laden air currents. The ‘range of tree 
temperatures is smaller than that of air temperatures. 

From the observations at the German Stations sixteen in 
umber, which extend through now eighteen years, the most 
interesting result regarding forest influence upon rainfall, may be 
cited at the station of Linizel. ‘This station is situated in the great 
Tenehurg heath, a prairie-like country, which during’ the 
esiatence of the stations, has been reforested, so that on, an area 
of twonty-five square miles the following change took place ; 


BuFORE REFORESTATION. AFTER REFORESTATION. 
Field and meadow, 12 per cent. 
85 


Heath ” ee aka 
Forest By (old). 80 


‘The reforestation took place ut the rate of 1,000 to 1,500 
acres a year at first, afterwards more slowly, until 8,000 acres 
were under forest. 


Comparing the rainfall observations with those from stations 
outside the forest conditions, but near enough to be available for 


ve 10 fer cont, 
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comparison, the following changes took place at Lintzel. While at 
frst the rainfall wus only about eighty percent of tht at the other 
stations, it increased as follows :— 


1882, 1883, 1884. 1885. 1886. 1887, 1888, 
813 863-952-998 1L00°G = -1L0K'T 1089 


So that finally it rose from a deficiency of nearly twenty 
per cent, to an excess of nearly four per cont. 

‘The observations at the Austrian Stations cover a period of 
eight years. Those stations, of which there are three sets, are radial, 
that is to say, there are several sets of instruments in the open 
at varying distances and in different directions from the forest, by 
which arrangement, it is to be hoped, not only the difference of 
meteorological conditions, but also the influence, if any, of forest 
areas may be determined, These observations are’ especially 
valuable, becauso they have been taken at various heights above 
the soil, and, therefore, indicate the differences in vertical distribu- 
tion of these meteorological factors of temperature and moisture. 
Comparing the air temperatures of forest and field at the same 
height above, the soil, namoly at sixteen, thirty-six and forty-eight 
feet, we find in the day time the same temperature, lower below, 
higher above the crowns than at corresponding heights in the 
‘open, while in the night, the temperature in and above the crowns 
is lower. Yet the differences ara not very great. ; 

The absolute humidity is always greater in and above 
forest. ;This excess is smallest towards moriing and reaches its 
maximum at noon, then decreases again. The difforonce at noon 
is 0°55—0°63 inches, with calm air. The relative humidity at all 
heights and at all times is higher in the forest, the difference in 
‘calm weather at sixteen feet reaching as high as thirteen to thirteen 
and a half per cent. in the mean of observations. At forty-eight 
feet it is less, yet in the hours towards morning it is still ten and 
nine-tenths per cent greater than over the open. In regard to the 
humidity of the air, it is noteworthy that in the forest the relative 
humidity increases and decreases at the same time with the 
absolute humidity, while usually in the field thoy have opposite 
progressions. ‘This leads to the conclusion that the forest is at the 
same time a source of atmospheric watersupply and of cooling. 
Since on the open the water-supplies under tho influence of higher 
temperatures and unchocked winds, are more readily exhausted or 
radneed to a minimum where evaporation and transpiration of the 
soil covering plants does not increase proportionaly to temperatare 
increase, it "becomes evident that the forest retains for a longer 
time a water-supply which is easily available. 

‘Tho observation that both absolute and relative humidity are 
increased in the forest is a new and important fact, which had not 
been apparent from the observations of the German Stations 
situated under the influence of an oceanic (the Baltic and Atlantic) 
climate, which is characterized by high relative humidity and only 
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occasional high temperatures, while the Austrian stations aro sita- 
ated near the region of the pontic dry climate. In such a climate 
the dry air is capable of taking up additional water-supplies from 
the forest, and since the latter has also a cooling effect, both 
absolute and yelative humi of air currents pasting it are 
increased, while in the oceanic climate the absolute moisture, already. 
high, cannot be increased, and only the cooling effect of the forest 
affects the relative humidity. ‘This important difference in general 
climatic conditions must be kept in view when discussing forest 
influences. In comparing forest and open field, the kind of cover 
of the latter must also be taken into account. During the early 
development of meadow-growth and of crops, while they are greon 
they furnish by transpiration more water to the air than the forest. 
Since, therefore, during this season the open soil loses both by 
evaporation and transpiration more water than the shaded forest 
soil, the latter is able to supply moisture when that of the field 
soil is exhausted and begins to absorb moisture from the atmos- 
phere, especially when, with tho ripening of the crops, the plants 
cee transpire much eae { ‘ence, the alerenee: of absolute 
1umidity appears greater in the forest, especially in seasons. 

The derense e absolute humidity above "the forest crown 
must, of course, take place at about the same ratio as above the 
field, but altogether the observations seem to show that the enrich- 
ing of the air with moistare above a forest cover can extend toa 
considerable height. These conditions of moisture and temperature 
above the forest, lend countenance to the claim that the possibility 
of precipitation over large and dense forast areas is greater than 
over open fields, 

As far as temperature and moisture conditions of forest areas 
may be communicated to adoining fields, further light is promised 
from the radial stations in Austria. The results from these have 
only just been published, and I will refer to them at same other 
time. Theoretically, there are various objections to the assumption 
that the influence, if'any, is an appreciable one. But we know 
that, meteorological theories, moro than others, are liable to be at 
fault and unsatisfactory in many respects, probably on account not 
only of the complicated nature of the phenomena with which they 
deal, but also of the defects in methods and means by which the 
data have, so far, been collected. 

It is hardly a conclusion, but at least an impression, that 
seems to come from looking at results already presented that, as a 
climatic factor, the forest of the plain is apparently of more 
importance than the mountain forest, the more potent meteorologi- 
cal influences of the mountain elevation obscuring and reducing in 
significance the influence of their cover, while for soil and water 
conditions the mountain forest is of considerable importance. 


(B. E. Feryow, in “Garden aud Forest.”) 
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A tour in Jaunsar. 


Every year, in the months of April and May, the students of 
the Imperial Forest School, Dehra Din, are taken on tour through 
the forests of the Jaunsar Division in the School Cirele, which 
comprises the Reserved Forests in the Government Estate of 
Jaunsar and the Leased Forests in part of Tehri-Garhwal. There 
aro many matters of great interest to be seen in these forests ; in 
Forestry there is the natural reproduction of deolar, blu pine, 
dong leaved pine and oak, as well as the artificial reprodaction of 
all these trees and especially deodar, also the working of the forests 
under their working plans framed by Mr. N. Hearle, Depuiy 
Conservator of Forests ; in Forest Engineering there are hill roads 
and the works connected with them, the timber sledge roads of 
Thadiar, Deota and Bamsu, suspension and girder bridges, river~ 
training works, de. ; while the ‘Botany of the tour which occurs at 
the time when most of the chief trees and shrubs are in flower, is 
most interesting. 

For soveral yenrs, it has beon the custom to prepare journals 
of these tours and in this way the following have boen printed ond 
ppbtished at various times and some them are still available at the 

chool., 
Vor 1885 prepared by Mr. W. B. Fisher. 
1886, yy ALF. Broun, 

* 1ss7 3} WOR Fisher. 

» 1888 4,» A. Smythies, 

2 iol, OG. Rogers. 
while that for 1892 is in manuscript prepared by Buboo 
Upendranath Kanjilal. _ {t is unfortunate that those for 1889 and 
1890 were omitied. In the following notes which Mr. A. Smythies 
has put together, much of the infurmution contuined in “these 
various journals has been incorporated with observations made 
during the tour of 1893 ; and as it is believed that the account of 
the works visited is likely to be of interest to readers of the Forester 
we have decided to publish them in our pages, 

Howy. Eprtor. 
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Foruszs nzar Cuaxrata: April 12 to 18. 


Roll call at Morrow’s Neck at 8. m. In the afternoon we 
inspoctod tho Fucl and Timber sheds in the Depot. Tho old 
Fuel shed is 146 ft. long and 40 ft. wide. It is entirely built 
of wood, the original cost being Re. 5,000, exclusive of the price 
of the timber. Tt is divided into 7 compartments, each 20 ft. long. 
The stack of fuel at the outside near the wall is 8 ft. high. ‘The 
next is 10 ft. the next 11}ft., the next 14 ft, and the next 26 ft, 
There are 5 stacks in the middle, each 18 ft. high, and w similar 
descending series on tho other side. Each stack is 20 ft. long 
and 2 ft. wide. Thus the contents of a compartment 


= 2x20 { 2B+10+11¢+i14416)+5x18 } 
8,860 ste ow. fh. 
‘Therefore the contents of the wholo shed 
=7X8,860 = 58, 520 st. cw. ft 

Oak and fir aro stacked separately, and the fuel is issued to 
the Commissariat Department by measurement, not by weight, 
Thoro ara many reasons for this. First of all, the weight of fuel 
is never constant j it may be green when it comes in from the 
forest, and it dries slowly in the shed; but during the rains, it 
is quite possible that it absorbs moisture to the extent of 35 or 20 
per cent of its dry weight and loses it again during the next dh 
Fetson. Moreover, iéwould bo almost impossible to reigh out sual 
a largo quantity of fuel as the Commissariat voquires which 
amounts to 140,000 st. e. ft. every year. 

‘The connection between meastiremont and weight of Chakrata 
fuel has been iovad out by experimonts, and standa thus:— 

280 st, c. fh of oak fuel weigh 100 mounds 
oom fir yy 4 Ul » 

Tt has beon further ascertained that for this kind of fuel, 100 
at, ou, ft, are oquivulent to 66 solid oubie ft, ‘The present. sellin 

rice to the Commissariat is Rs, 17 per 100 st. cu. ft of fir aad 
is '25 per 100 sh on, fe of oaks 

‘A. small fuel shed’ has heen built to contain fuel sold to the 

eral public, end to keep it dry during winter and the rains 
Nhe stacks in this shed contain 50 ou. ft, each and they axe sold 
at Rs. 5/8 each, Besides this there are faggots of Indigotera and 
other woody shrubs, 2. long nnd 2 {lin diamoter “which are 
sold at 8 annas a bundle. 

The Parade Ground Fuel Shed, This fuel shed is similar in 
construction to the one at tho depbt and the pitch of the roof is 
42° 30. We saw fuel from the Korwa and Kalsi coppices being 
stacked in this shed, ‘Tho Kulei fuel consists chiclly Wf sed, sai 
bakli, dhaura, kusam, baldo, jamun, raini and amellas, Jhinga, 
Kharpat and other inferior kinds are not brought to Chakrata bat 
tare converted into charcoal on tho spot. In connection with the 
shed is a dry shoot about 50 ft. long ‘with a slope of B4°, Carts 


A TOUR I JAUNSAR, 239 


are unloaded at the head of the shoot and the fuel is shot down, 
‘The following are the rates for Kalsi fuels— 


Felling, entting up and stacking .. Rs, 2 0 or 100 sh. ft 


Onrriage to roadside. . » on 
> toChakrata on) ab 12 
Stacking in shed a es eee 
Total Expenditure Rs, 18 7 yy, 

Selling rate. , 25 0 


Therefore profit. ,, 6 9 4 w- 

‘From the Korwa coppice only oak fuel is brought to Chakrata, 

the rhododendron and ayar being sold to the Brewery. The 
following are the rates for the Korwa fuel: — 


Felling, cutting up and stacking ... Rs, 2 0 per 100 sto. ft 
Carriage by mules By hel a Ode alg 
Stacking in shed me 88 oe 


Total Expenditure Rs. 127 
Selling rate ce » 70, e 


Therefore profit , 14 9 
but Korwa is only 8 miles away, while Kalsi is 26. 

The Timber Shed at the Depét.—This is a wooden building 
with two storeys, and timber of the same doseription and scantling 
is, as far as possible, stacked in one place. In the lower storey 
there is a frame work supported on posts on which all the timber 
is placed, nothing boing put on the ground. There are scantlin, 
and planks of deodar and fir of nearly 180 different sizes, besides 
odds-and-ends of miscellaneous species, As an exercise, the 
students were told off in sections and counted tho whole of the 
stock. First class deodar scantlings are sold to the Executive 
Engineer, Military Works, at Rs. 1-12 per eubio ft. ; second class 

jecos aro sold at Rs. 1-6 per cubic ft, gonerally to private persons, 
‘rst and second class planks sell af Rs, 1-8 and Rs 1-4 por 
cubic ft. respectively. 

‘The system of marking semtlings is as follows. A circla 
with a broad arrow inside called the ‘pass’ mark, is stamped on 
each piece, Besides this, three figures ore stamped on each 
seantling ; the first indicates the length in feet, the second tho 
breadth in inches, and the third the thickness in inches, Thus 
the figures 12 12 1 ona plank would mean that it is 12 ft, 
long, 12 inches broad and 1 inch thick, At presont nll the 
deodar timber comes from the Karamba forest near Mundali, 
about 16 miles from Chakrata, It is carried entirely on men’s 
backs, the weight of a load being about 14 mannde. The value 
of timber in the shod is from Rs, 10,000 to Its, 12,000, 
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The Cantonment Forest Blocks. 


The Cantonment of Chakrata was founded in 1865, when 
the forests lying on tho slopes of tho Whakrata ridge came into 
the hands of the Cantonment authorities and the two Blocks which 
were handed over for treatment, to the Forest Department for 
one Working Circle under the plan. 

Tn 1880, these two blocks were taken over, viz. Lurli with 
an area of 290 acres, and Suitoli with an area of 188 acres. 
‘They are both demareated with masonry pillars numbered conse- 
cutively, and are treated exactly like reserved forests, with this 
exception, that any surplus revenue, after paying for maintenance 
and planting operations, is handed over to the Cantonment authori~ 
ties, Up to date the surplus revenue has been about Re, 1,805. 

They are situnted in the zone of the Ban oak (Quercus 
ineqna), the elovation varies botweon six and seven thousand feet, 
and the forost consists principally of ban oak, ayar, and burdns 
(Rhododendron arboreun), with tho usual shrubs and under shrubs, 

in the damper ravines of Lurli we findmoru oak (Quercus dilatata), 
Inurels, the small ringal (Arundinaria faleata), maple, holly, and 
other species. 

Tho Lull block has 1 general westerly aspeet, while that of 
Suitoli is easterly, the result being that the latter is’ much hotter 
and drier. 

In the two blocks, about ninety acres have been, at different 
fimes, sown und planted up with deodar, blue pine, chit, morn, nd 

n. 


The Lurti Block. ‘Chis block has been closed against fire 
and grazing since 1880, and plantations to fill up blanks were 
commenced in that year, In the beginning, by way of experiment, 
sowing in patches, both in horizontal and vertical lines, was resorted 
to, We inspected the plantation of 1880-81, area about 12 aeres. 
Deodar and blue pine were sown in patches with a little ban oak, 
and vacancies were filled up from time to time by plants from the 
nursery below the Hospital and also from patches which had too 
many ‘plants in them. This continued for 3 to 4 years, and in this 
way’ 16,000 deodar plants kaye been put out since the original 
sowings. Measurements taken in this plantation at different times 
give the following rosults, as recorded in the various journals:— 


Deodar, Blue pine, 

in, ft. in. 
1885 Average height 0 9 La 
18860, 1 0 1 
1887, » 1 a 3B 1 
1g, 1 10(720 plants)4 0 (40 plants) 
WE 8 6 (BL, )6 lol, ) 
1892 ey ” 4 1 689 , 08 8 Ty ) 
1898s 4 0100 , )9 0 (8 y ) 
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The deodar plants lowor down the slope are taller than those 
higher up near the path. Very fow of the.tormer were measured 
this year, otherwise the average height would certainly have beon 
more than 4 ft. In the sowings of December 1881, the patches 
were arranged in vertical lines, 3 ft, one below the other, the lines 
being 15 ft apart, This system of sowing renders inspection 
exceedingly troablesom3, and has now bean abandoned for the 
horizontal’ method. It is difficulé to distinguish between the 
plants resulting from sowing, and those put out. 

We then inspected the ban oak and chir pine plantation of 
1882. 8,400 patches in horizontal lines 15 ft. apart were sown with 
chir and ban oak in June 1882. They both germinated well, but 
the ban oak subsequently died owing to the southerly aspect and 
to the shallow rocky soil, “Of the chir pine about one half have 
died, The altitude of this plantation is 6,500 ft. which is the 
upper limit of chir pine, hence it is not’ expected to do well. 

jose which have survived are chiefly found on south-westerly 
aspects. Measurements made in this plantation in past years give 
the following rosults:— 


ft. inches 
1885. Average height 0 5 
1886, Fe 1 6 
1887, 7 1 6 
1888 a a (788 plants) 2 2 
1892 Qm ,. ) 5 


” » 1 
in 1893 two of the longest shoots were 18" each. 


These plants have thoroughly established themselves and ara 

doing fairly well, 

in the same slope, above the path, 3,500 pits were sown with 
deodar and blue pine in December, 1884. It was expected that 
those species might thrive at a higher elevation, but they all died 
out, and a partial resowing was made with ban oak ; this, however, 
has not succeeded well, and tho probability is that, at this elevation, 
a southerly slope is too hot for Anything bat chir, 

We then proceeded to the slope below the hospital with a 
northerly aspect and fairly well covered with a forest of ban oak, 
and its companions. Here two plantations were made in 1882, 
Inthe one to the east of the nursery, about 6 acres in extent, 4,000 

its were planted with deodar taken from the nursery, two plants 
ing put in each pit, and vacancies were filled ap in 1885 and 
1886. In fhe other plantation situated to the west of the nursory 
near the boundary of the block below the Hospital, 8,900 pits 
were prepared over an area of 12 acres and planted in July 1883, 
with two plants to each pit, the plants being taken partly from 
the nursery and partly from surplus stock from the othor planta- 
tions. 

‘The norsery from which these plants were taken contains a large 
number of seedlings, which will be putout next July. The nursery 
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is terraced, aud each bod is raised, as deadar must be well drained. 
‘Wo noticed some of the original seedlings which had been left 
undisturbed inthe beds; their height t= three times as great as 
that of the transplants, owing to better soil, better cultivation, 
and to their roots not being injured, ‘The original plants came 
from seed of 1881, which was a vory good seed yoar. ‘This 
plantation is considered a great success, and measurements malo 
shew the following result 


1888 =}, (1800 'y,:—) 
1893 » W5B oy ) £ OF 


ft 
1886 Avorage height (384 plants) 0 10 

1887 1 

i 

3 


in thelteal places, ¢ g- jant below the Hospital, are 8 to 10 ft 


In the nursery, the deodar seedlings are pricked out into 
nursery linos in July af the first year, tha spacing being 9” x 3°. 
Daring the first year they aro shaded by grass fatties, and after 
about 2 years in the nursery they are from 1 oot to 18 inches high 
and are ready to be put out into the forest. They are sometimos 
transplanted twice in the nursery lines in order to encourage the 
development of bushy roots and to provent the formation of the 
taproot, This year there are about 5,000 deodar plants fit for 
planting, of which 3,000 will: be put out in Korwa, and the 

lance in Cantonments. 

On the boundary line, near pillar No, 4, we notived the great 
contrast between the Government forest and village grazing lands, 
tho former having thick grass, and natural seedlings of ban, ayar 
(Pieris ovalifolia), rhododendron and various shrubs, the latter 
shewing only bare slopes cat up by innumerable small paths with 
the grass grazed and burnt every year, and a few lopped trees 
seattored here and there, | 

A curious fact in connection with Lurli is that we find 
numerous blue pine saplings self-sown, but no parent trees are 
known to exist in this forest. It is possible that the seed may 
have been blown across the valley from the heights of Matkangra— 
a distance of two to three miles in a straight line,—or- they may 
have been dropped by birds, 

It is in this block that the junction of the Chakrata slates and 
shales with the Deoban limestone takes place, and this accounts 
for the richness of the soil. 

In all these slopes the aid given to deodar seedlings by the 
natural growth of bau and ayar is cousiderable, and shews the 
importance of giving young deodar some sort of lateral shelter 
during the first fow years. 
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Owing to the abnormally sovere winter, the spring of 1898 
was very late ; we found rhododendron in full bloom, and willow, 
birch and ayar only just coming into leaf One of the pines in 
the plantation of °80-’81 bore a cone. 

The Suitoli Block. 


The area of this block is 188 acres. The aspect is principally 
east, and the soil is much drier than in Lurli, and not so deep. 

Two plantations have been made in this block. One in 1882, 
with an area of 15 acres; and another one in 1884, with an area 
of seven acres, lower down below the path. 

In the upper portion of the plantation of 1882 no lese than 
20,000 trees have been put out from time to time, including deodar 
blue pine, chir, Quercus serrata from Assam, twenty or thirty 
different kinds of eucalyptus, Assam pine, &c,, all taken from sur 
plus stock from the forest garden, result, as far as the exotics 
gry has been ‘@ complete failure, the indigenous trees alone thriving 

irly wel 


The recorded measurements in this plantation are as follows :— 
fe i 


in, 
1885, Average height (20 deodar) ou 
1886, » 16 
1887, 4, » 1 10 
1888, 4, » (25 deodar) 36 
1891, » (4 4 J a7 
1893, (09, 46 


‘The lower plantation was sown with chir pine, in July 1884, 
and partially re-sown in 1887. The measurements taken are as 


follows :— ft. in. 
885, Average height li 
1886, a 16 
1887, - 25 
1888, > (18 plants 41 
1891, » (400, 5 8 
1892, ,, » (63 4 ) 56 


The Forest Garden, 


The forest garden is situated at an altitade of about 6,000 ft. 
onaspur running down from the dik bungalow. Its area is 48 
ucres, of which 15 acres ona northerly aspect are covered with 
ba oak forest the remsinder consisting of undulating ground 
well adapted for the purpove of a nursery. It is irrigated by a 
canal which comes from the dhobies* ghat about half a mile away, 
The object of the forest garden is to. make experiments with 
exotic trees, and to grow frnit trees and distribute them to villa- 
gers. Vegetables were formerly cultivated for the troops, but 
under « recent Government Order this has now been abandoned. 
‘Tho garden was made over to the Forest Department in 1881, 
and in 1882, about 500 fruit trees of the best kinds from Ranikhet, 
such as pear, apricot, apple, plum, peach, and cherry were planted, 
and in most cases are now bearing most excellent fruit, The 
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les especially do very well, and they are readily saleable in 
Ghakrata, ‘The revouue varies every year according to tho crop, 
but there is no doubt that in a very skort time it will exceed the 
expenditure, 

Each frait tree is planted in a deep pit, filled with the very 
best manure. Pears have not heen found to succeed, they are 
attacked, while unripe, by crowds of wasps and hornets. 

‘About 180 species of exotic trees have been raised from time 
to time since the formation of the garden in 1881, including Aus 
tratinn acacias and eucalypti and conifers from Europe, China and 
America, The trees which have sucossded best aro: Pinus sylves- 
tris, laricio, Pinaster, and Khasya, and Cryptomeria japonica ; this 
lattor has been thoroughly established in the Darjeeling district and 

rromises to develop into a valuable timber tres. It grows very rapid- 
fy but it will burdly grow #0 fast in the colder climate of Jaunsar. 

Tho portion under forest has been divided into 5 compart 
ments ; 8 acres wore cut over in January 1885, 15 standards being 
left, ‘The net profit on the wood cut was mado over to the Canton 
ment authorities ; no wood has been cut sineo, as there has beon 
no great demand for it. 

Soveral of the pines have boon planted out among the coppice 
shoots of the areas cut over, where they are doing well. ‘The 
Eucalypti have heen severely damaged by the heavy snow last 
winter, and there is little chance of their recovering. ‘The Mari- 
time pine has bogun to bear cones ; and several seedlings have been 
raised from the cones of Pinus Khasya, both in Chakrata and 
below in Debra Din. 


The Matkangra Oak Forest. 


The Matkangra Block iu the Deoban Reserved Forests forms 
a small special Working Circle for the provision of fuel for Mili- 
tary works lime-burning, and the annual yield is fixed at 4,500 
stacked cubic feet yearly. As, however, the lime-burning bas been 
stopped, the yield is now devoted to Chakrata fuel supply. 

‘The crop consists principally of moru oak (@. dilatuta), The 
soil is rocky amd reproduction'is rather backward except imme- 
diately below parent trees, where dense thickets of mora seedlings 
have come up. ‘To supplement the stock, two plantations were 
mace, one above the Jadi road, the other below it. 

‘The upper one, 25 acres in extent, was made in 1874 and 
planted out in 1875.” In 1892, we found the average height of 
154 plants to be LL ft. 6 ins, and in 1893, the average height of 
66 plants was 1 ft, 2 ins. 

The lower plantation is 26 acres in extent and was planted in 
1874 from seed raised in a nursery in 1872, Measurements made 
here give the following results :— 


ft. ins, 
1886, Average height (50 plants) a0 
1887, ” 85 
1888, ,, » (IT plants) 80 
18022, » OF 4 ) uo 
1808, » (9 3 13 6 
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The old nurseries from which these plants were taken, contain 
trees which have been allowed to grow on undisturbed, only supe 
pressed trees having been removed. Although on a small scale, they 
forma good example of an artificial pure crop of even age, 20 years 
old, and now about 20 feet high, “The leaf canopy is complete, 
the lower branches have died off long since, and a thinning could 
now be made with advantage, The object of sucha thinning 
would be to liberate the crowns of the future trees, ie, to give 
lateral space to the crowns of the dominant trees. Boing a pure 
crop of even age the real dominant trees are at first sight hard to dis- 
tinguish. Still, here and there, one tree has a wider crown than 
its neighbours, and a thicker stem, More room should be given 
to such a tree by removing one or more of those which are hem- 
ming it in, In’ ‘other cases, the trees are so exactly equal that the 
only thing to do is to create a dominant tree artificially, as it were, 
ie to select one and to remove one or more equal trees on oither 
aide In any ense tho leaf canopy should be kept as close as pos- 
sible. 

‘The removal of the trees really suppressed in this case does not 
do much harm, As we are not ‘tealin with a timber tree, the 
formation of a long clean bole free from branches is not important ; 
moreover, the suppressed trees are saleable to make tool handles. But 
it should be remembered that in most cases the removal of sup- 
pressed trees is indefensible, ¢.g., in the deodar thicket at Bodyar. 

These two old nurseries in the sapling stage, are oxcellont 
examples of the necessity of making thinnings tand of the great dif- 
fieulty of doing sd in a pure orop of even age raised artificially. 

‘he following measurements have been made in these nurseries 
from time to time :— 


ft, ins, 
1886, Average height 8 3 
1387, ” 1B OG 
1888, » s about 15 0 
1891, a 7 7 5 


1893, » ” about. 20 0 

‘The boxwood of Matkangra is found in ashady ravine called 
the ‘Bear Garden’ among large limestone rocks, in a similar situa- 
tion to that of Jadi under which a description will be given. 

Lower down near the Bear garden we came across a fine 
specimen of the horsechestnut (Aseulus indica), and some of its 
seada wera germinating an the gronnd. Tha young leaf buds were 
just opening. We also saw Rhus vernicifera with the flower buds 
opening, a dense mass of purple anthers. The birch and holly were 

iso shewn to the students. 

The leaves of the Morn oak had mostly fallen, and the young 
foliage was just coming out in beautiful tints of olive green. The 
treo is never quite leafless, though the leaves remain on the treo for 
only £2 months. The ban oak, on the other hand, still retained most 
of tho old leaves although the young foliage was appearing. 
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The Korwa Coppice. 


‘Tho Korwa forest is what is known in Jaunsar as a “second 
class forest,” iv, the villagers have certain privileges such as collect- 
ing dead leaves for manure, and dead fallen wood. ‘The area is 130 
acres, the gradient of the slopes varios from 25° to 40° and the 
elevation from 5,200 to 6,700 fect. The rock belongs to the 
Chakrata series and consists of slnte and shales with a band of 
limestone cropping out on the lower boundary of the forest just 
above the cart rond. 

‘When the forest was closed in 1880, an area of 70 acres was 
loft open for the zamindirs of Korwa for loping and grazing, on 
the condition that they should lop very lightly. It was found that 
they severely lopped and pollarded the trees and hacked them in 
every possible way. On anadjacont slope is their own aamindari 
forest, which they strictly protooted and it is now as good as any part 
of the Goverminent forest.” Tis priviloge of lopping and grazing in 
the 70 acres was, in consequence, taken away from them, and the 
whole area has been put under coppice. 

Portions of this area were coppiced in 1888-89, 1889-90 and 
1890-91, no standards being left, and the reproduction from coppice 
shoots is very promising. A blank portion of the area was unsuc- 
cessfully sown in 1887 and 1888 ; the aspect was south-east. As 
will bo seen from the table below the yield from the lopped portion 
twas very much less than that from the olosed area, befagin fact 
about one-third. 

rowing stock consists chiofly of Ban (Quercus incana>, 
Barans(& iron arboreum), Ayan Pieris ovatifolia), Kaiphal 
(Myriea sapida)} and among the undergrowth we found, Bevberis 
Lycium, Myrsine africana, Rosa moschate aud Arundinaria faleata, 


‘The following table shows the outturn of the different coupes -— 


Outturn in ; 
cuble feet ‘compartments | Remarks. 
a coppived. 


oral, | Ber 


*8,490 | 1,218 | 2 3, 4 (part), j*Some charcoal. 

8,8, 10." Iwasinade which 

9,470 | 2,367 | 4(part)S{part) ia not included 
383 | 5 (part), 6, jin this, 


‘esi ges ¢ 


2 
Ea 
& 
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Yoar of | Cpts, cut! Area in 


felling. | over. | acres. 
Total | per aore 
Part of 9 aRRo. | sao. 
‘art of 
1801-92 ond 10.| 14 Charooal | Chareosl 
| | 4,074 718 
1892-93 15 | 4 | 148 | 12,417 | 3,104 


All the oak which can be split up is stacked on the spot and 
will eventually be taken to Chakrata ; the pioces which cannot 
be aplit are sold to the Browery, or converted into charcoal, and 
tho Brewery also takes all the Hhododendron and inferior fuel, at 
the following rates, on the spot —Rs. 7 per 100 st, ou. ft. inferior 
species, and Hts. 10 for oak. 

There aro moro standards than usual in the coups of this _yonr 
as they are of small size. ‘The'main objects in reserving standards 
here are to protect the soil, shed seed, and to yield a larger supply of 
fuel. As many of the stools are too old to produce shoots, the impor~ 
tance of standards as seed bearers must not bo over looked. Fell- 
ing on a hill sido always begins at the top, in order to avoid 
damaging stoolsalready cut, and to prevent the stacks of fuel being 
knocked down, ‘The various coupes ure separated from-ench other 
by carrying paths, and at each corner isa small stone boundary 
pillar." ‘he coppice is generally ent in February and Marel, 

efore the growing scason begins. 

The coupe of 1581-82, AspectN, area 7 acres, The growth of 
the shoots in this coupe hns been very good : ayar, ban and rhodo- 
dendron being the most numerous, but besides these, cherry, 
willow, kaipbal and other shrubs have sprang up, forming dense 
thicket, and an excellent cover for the soil. Measurements taken 
at various times are as follows :-— 


1885 height 8 ft. 0° inches (all species) 
1886 9 


fs 24 » (Ban only) 
1887, 4 5 ” » 
1888 ” 6 » O ” ” 
1890, 64 7 » ” 
1891 Grom dl? & = 


The ouk und the rhododendron grow at about the same rate ; 
the ayar grows a good deal faster. 

The coupe of 1882-83. Here too the growth is good, ban oak 
forming the greater part of the growing stock. Measurements are 
as follows :— 
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1885 height 2 ft. 6 inches _(all species) 
1886 = By, Bb im Be eee 
1887 4y ” 
1890, te 
1a, 1 
1898 ,, about 8, i a 
It can readily be understood that the Forest School Students, 
who can only devote one morning to the Korwa coppice, haye not 
sufficient time to take measurements in all the different coupes—at 
the most, they can do some here and some there, as a practical 
exercise. 
Other measurements taken in April 1890, show the following 
results for ban oak :— 


Coupe of 1883—84 Avornge height 5 ft. 4 inches 
4 9 


2 
1 
5 
0 


” 1884—85 » ” ” 

1885—86 4 ae es 
a 1886—87 ” 2 | rs 
3 188788 i ree bees 


Inall these observations, it is important to measure a large 
aumbor of shoots fairly disposed over the whole eoupe, 

In tho higher portion of the forest there aro large blanks, in 
which endeavours linve been made from time to time to stock the 
ground by direct sowing : Australian acacias, eucalypti, blue pine, 
and ban oak were successively tried, but the three former failed 
entirely, and the latter succecded only partially. Finally the chir 
pine was sown in June 1869, and the average beight of the plants 
jn 1888 was 53’. The total number of patches sown was 5,740 
they wore agranged in gontous fines of 10) epart, she patches bein 
5 apart in tho lines. The patches were 2 long and 1’ broad, ond 
the geod was hand-sown in a line in the middle of the patch. The 
number of seedlings in six patches were counted in 1888 and 298 
wore found alive, giving an averago of nearly 50 to each patch, The 
patches were mado by contract af a cost of annas 12 per 100; each 
patch is protested during the hot weather by a grass cowl of a 
conical shape, with astick in the middle to support it. For the 
purposes of our visit, some of the cowls had been recontly removed, 
and we noticed that the seedlings had already begun to suffer from 
the exposure. These cowls aro taken off at tho first fall of the 
monsoon rains in July. Hach patch was prepared in such a manner 
as to allow the water todrain off, a precaution which is also found 
necessary in the case of deodar, 

Tn spite of those precautions, tho sowings, generally speaking, 
wore a failure, and now attention is being given lo deodar transplants 
Which re relsed ia the Lurli narsory ip Chakvata, 1,500  deodar 
transplants, wore put out in July 1892 and 500 basketted plants in 
March of tho current yar, end these al eemto be doing, wall The 

for deodar and the locality is near the market, 


elevation is suitable 
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Tho Korwa forest is one of several pisces of oak forest, which 
are worked as a special Working Circle chiefly for the supply of 
fuel to the Chakrata Brewery. 


Craxrars to Bopyan, vid Japt: April 19th and 20th. 


‘We inspected the boxwood forest of Jadi, situated some 300 
feot below the road, and found the tree in various stages of growth 
—from a small seedling to a full-grown tree. A good deal of 
damage bad been done to the trees by snow avalanches. Boxwood 
grows natarally mixed with spruce, holly, maples and. morn oak in 
cool shady ravines, among largo rocks and boulders, and is found 
locally in certain places in the Himalayas, eg., in the Punjab, at 
Daimir on the upper Tons, near Chakrata, up the Jumna valley, id 
in Kumaun and British Gachwal, For the lalfer sce Tndiaw Peveaten, 
Vol. XL, No. 6, page 283. For the Punjab Boxwood see Indian 
Forester, Vel. SA, page 25. Boswood is sa valnable tat t hasbeen 
exported from here to Hngland ; the first lot sent, which weighed 
neatly 13 tons, realized £80 per ton. A socond iot despatched in 
1882, weighing 27 tons, realized £15 por ton. A third lot ut in the 
Kuphar forest on the Jumna in Tehei-Garhwal weighing 10 tons, 
was sont to England in 1884, and realized £20 per ton. Phe cost of 
entting and carringe was approximately as follows + 


Cutting and oarrisge to Sahsranpar and agent's charges... Bit ¥0™ 

wutting and carriage to an we 

Raitee Kersebi 8 Pes And samme aoe IB 

Erelght to London Se 38 
Tot =. 


Reosipta per ton 7 

As is well known, boxwood fetches a high price for engrav- 
ing, the very best quality only being adapted for this purpose. The 
best boxwood is found in Persia and Turkey in Asia, 

An examination of this wood, made by the writer in 1882 in 
the East India Docks, London, showed that the Persian boxwood 
is more slowly grown than the Indian variety, and is probably in 
consequence more close-grained. 

joxwood for tho market should be in pieces three feet long, 
with a diameter varying from 4 to 6 inches: it should he frea from 
knots and cracks, and in caso there is liability to split, it is advisable 
to make a longitudinal cut with a saw from bark to centre, The 
Indian boxwood has, at present, rather a bad name in the market, 
and there is not much likelihood of its being exported to England 
on a large scale. A small number of trees can he sold to merchants 
from Amritsar, where the wood is worth Rs, 5a maund, and is 
used principally in the manufacture of combs, 

bo this march we noticed the character of the Deoban Hme- 
atone series—the poculiar weathering, and the manner in. which it 
is dissolved under the soil by action of rain water containing’ 
earbonic acid ; itis interspersed with shales of various colours, 
generally groy, which yield a clayey soil. 
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Near Jadi village, where we encamped for the night, we 
observed deodar trees lopped for litter and manure, and moru oak 
lopped for fodder. Farther on, we found spruce fir lopped in the 
same way, 

‘We also found good specimens of the male and female flowers 
of the spruce ; tho pollen was not quite ripe and the scales of the 
young cone were, of course, open. We noticed that the cones 
were upright, generally near the ends of the branches. cer pictum 
and Buddleia paniculata were seen in flower, as well as Prunus 
Padus, 

After passing Lokandi lani, we went through a small portion of 
teres ond, class forest, open to grazing, and then went on to 

jodyar. 

cs (to be continued.) 


The Formation of Dew. 


The invitation to discuss the Formation of Dew in the pages 
of the Indian Forester was very acceptable, as I had during he 
past camping season given the matter some attention and arrived 
at certain conclasions. An aqueous deposit on foliage may be 
of two kinds. First, when the moisture from the air is deposited 
owing to a fall im temperature reducing the power of retention 
of moisture, This is what is commonly understood by “dew.” 
Second, when moisture is deposited by ‘transpiration of aqueous 
vapour from the plant itself, In either case the amount of 
moisture'in the’air is responsible for the visible results. In the 
first instance this ia self oyident; in the secon although the 
transpiration af aqueous vapour from the foliage miy be actively 
proceeding, no deposit of moisture would take place if. tho air 
were dry. Given an atmosphere saturated with moistura, 
suppose a fallin temperature, then a “dew” deposit must take 
geo on surrounding objects; but the air at the lower temperature 
Feing still saturated’ with, moisture, evaporation cannot proceed 
and the aqueous vapour given off from the foliage is deposited 
as dew on the leaves. In such instances we notice dew on both 
sides of the leaf. Again given a moist but not saturated 
atmosphere in which little evaporation can take place, suppose 
a fairly equal temperature; in this case there may be no true 
dew deposit from the air and yet the aqueous vapour given off 
by the leaves may still be deposited in the foliage us dew ; we 
should then remark, perhaps, that the under surfaces of the leaves 
wore studded with dew drops whilst the upper were quite dry. 
It is evident therefore that there may he a dew deposit on forest 
trees whilst there is none on the ground or elsewhere where 
foliage is wanting. The conditions inducing the above phenomenon 
are most favorable in eatly spring when the atmosphere is not 
excessively moist and the temperature is equable. The want of 
evaporative power in the air alone affects the visible deposit on 
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the leaves of aqueous vapour given off by the foliage; the trans- 
pirat of aqueous vapour from the flisge may ovina bo gronior 
when their is no visible evidence of it. é is entirely immaterial 
whether the moisture in the air is in “the winds that Tow above” 
or is duo to “the vapour given off by the carth below.” A true 
dew deposit is only possible when at a given temperature thera 
is an excess of moisture in the air and when this temperature is 
attained. A foliage dew deposit is only possible when the evapora- 
tive power of the atmosphere is too feeble to permit of the absor} 
tion of the aqueous vapours given off by the plant. An abnormally 
small dew deposit in forests is traceable therefore in reference to trae 
dew, to an abnormal deficiency of moisture in the air, irrespective 
of whether such moisture is acquired at a distance or locally, 
A small deposit of foliage dew may be due to local drought 
diminishing tha ontpnt af aqneons vapour from the plant, bat 
this must be accompanied by a dryness in the air which, by 
evaporation, provonts the deposit on the leaves of such aqueous 
vapour as is given off. It was most interesting to note that in 
largo aroas of forest in these provinces, the Sal tree did not 
flower this spring, The result of this soon became apparent 
ina most abnormal and beautiful flush of foliage ; and, with 
the appearance of the young leaves over hundreds of square 
miles of forest, the atmospheric moisture increased and the 
temperature fell in a very marked degree. é 
. O, 


Land reafforested through the intervention of Prickly” 
Pear. 


‘Tho land noar the sea coast in the Bandar, Répalli and Bapatla 
taluks of the Kistna District is intersected by a net work of tidal 
salt creeks, For the most part it is very low-lying and is submerg- 
ed by water from the creoks either at each high tide, or at intervals 
~-for instance, during the rains ; and consequently it is impregnat- 
ed with salt, Such fond is called a “ parra.” 

For mile after mile sometimes these ‘ paras’ present a barren 
waste : in Bandar taluk, for instance, there is a stretch of ‘ parra’ 
exoceding 20 miles in length, and 1} miles in breadth. At first 
sight they seom hopeless for afforostation ; but, as is explained 
herein, this is nct the case. 

The first vegetation that grows on these ‘ parras,’-—which 
only exists when the submersion is not daily,—consists of small 
trailing patches of a herbaceous-looking plant, called locally « Vile 
akurru,”* It possesses fleshy, succulent leaves, somewhat 
resombling stonecrop (Sedum) which are salt to tho taste, are 
used by natives for making curries, and are eaten with relish by 
cattle when they get used to it. 


* [have not yet been able to identify the botanical name of this plant, as 
‘have been unable to find, ao far, fowers or fruit, A, W. L. 
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After a time, a few patches of prickly pear are found, and 
once started this plant seoms to spread rapidly. In the prickly 
ar the “ Yilakurra” flourishes exceedingly ; for, from a trailin, 
erbaceous plant, it becomes a ligneous bush rising in places to 6 

to 8 feet in height with a stem of 2 to 3 inches in diameter. 

‘Then we find a grass * growing among these bushes of prichly 

av and “ Yilakurru”, then spring up patches of two other 

ifferent kinds t between the bushes ; and then among the bushes 

of prickly pear and “ Yilakurru” appease seedlings of different 
kinds of forest shrubs and trees, notably the following a 

Nim or vépa (Melia indica), Pala (AMimusops indica), Wulinda 
(Diospyros Chtoronylon), Ua (Maba buniptia), ‘Tella. temma 
(Acacia leucophlea), Nall tumma / Acacia arabica, where black soit 
is prevalent), Soapnut (Sapindus emarginatus), Date (Phomise 
aylvestria) and Palmyra (Borasaus flabellformis), tho last threo 
especially where the soil is sandy. 

Finally, a regular scrub jungle is formed of the above-named 
species interspersed with prickly pear. 

The prickly pear seems to form a soil of its own, possibly from 
its decayed leaves ; for whenever the clumps of prickly pear and 
“Yilakurru” become at all large, it appears as if they rose from 
small mounds. ‘These mounds become more and more pronounced, 
the larger the clumps becomo ; and the serab jungle is always 
situated on a higher level than any adjoining “psrra.” It may 
suggested that the action is the reverse, and that the scrub jungle 
and higher ground is washed away by the water from the creeks 5 
but, having considered carefully this side of the question, I 
examined the Fresnt and the forest, and came to the conclusion 
that the serub jungle was not eroded, but formed after the 
eparea,”” 

In Repalli taluk, the gradual transition from the * para” to 
the scrub jungle is completely shown. 

In Bapatla taluk, one forest reserve consists of over 9,500 acres 
of this kind of scrab jungle, with Nim, Soapnut, Pala and other 
trees of about 15 feet high, with a few Palmyras scattered shout. 
In another reserve in the same taluk, 600 acres, Palmyra and Date 
are more abundant than scrub, Prickly pear is still abundant in 
all these reserves, but it is evidently becoming subordinate to the 
scrub, which should be carefully kept uncut for some time longer 
to oust the former altogether. 

The Prickly Pear ‘has almost invariably been considered hateful 
to both Forester and Agricultnrist, although advocates have been 
found for “the prickly pear as a protector to saplings” but in his 
case it appears to be a real benefactor. 

‘Tho action of the prickly pear and “Yilakurra” between 
them seems to be (1) to extract the salt from the soil, (2) to render 
stable the mobile sandy covering of the soil, (3) to catch and pro- 
tect seeds of jungle trees, (4) to form a more or less fortile soil. 

A.W. LUSHINGTON. 26-5-93. 

Note by Hon, Editor, ‘The ‘Yilakurru’ is clearly species 
of Suada probably §, nudifora. The grasses aro probably @) 
Chloris barbata, (b) luropus purbescens, and (c) Sporobolus 
diander, 

* Kind (a) forwarded herewith, + Kinds (b) aud (c) forwarded herewith. 


Chief Forest Trees used to make Charcoal. 


The Inspector General has recently sent round the followin; 
Cirenlar. It ought to result in the collection of some valuable 
information on that branch of Forest Utilization. 

“T have the honour to sk that you will be good enough 
‘to oblige me with a list of the forest trees meine in your 
“Girele, which are most highly appreciated for charcoal-hnrning 5 
‘together with such information as may he available respectin, 
‘the percentage of weight lost in conversion in the case of eacl 
+ kind of wood, whether burned in the customary local fashion or 
‘according to European methods. Only species which grow 
‘ gregariously, or in quantity sufficient to render them of economic 
«importance. for charcoal-burning, neod he mentioned ; and, 
‘where possible, an estimate of the quantity available should be 
added.” 


Forest Conservancy in India. 


Forestry in India is a comparatively modern institution. In 
former times, no doubt, considerabla areas were scrupulously pro- 
tected in many parts of the country ; but, wherevor this was the 
case, the forests were kept _as gamo-preserves for the pleasure of 
princes and great nobles. The idea of conserving forests in order 
fo maintain an uninterrupted supply, of forest-produeo useful and 
even necessary for the people—the idea of maintaining a propor- 
tion of the country under forests on account of the indirect fenefits 
conferred on the Empire at large by the very existence of forests, 
was never thought of by former governments, Even during the 
earlier times of British sway, the economic value of forests was not re- 
cognised, and they were considered more in the light of impediments 
than otherwise to the increase of cultivation, and consequently to 
the general prosperity of the empire. ‘This period, however, has 
passed away ; and the necessity for the maintenance and conserva- 
tive troatment of forests, as a mainsiay uf agricultnre, is now almost 
universally recognised, while Forest Vonservaney is ‘regarded as a 
duty of the State. 

India is not, Hike Rurope, a forest-growing country throughout; 
its position in a tropical and subtropical climate prevents this, and 
areas which, with a lesser evaporation, such as takes place in. tem- 

erate and cold zones, would be clad with dense forest growth, are 
Bere arid and may even be desert. Thanks, however, to the barrier 
which, in the form of the Himalaya, separates the north of India 
from the rest of the Asian continent, and in consequence of the 
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pronounced peninsular formation of tho Empire, the greater part of 
the country is suitable for the growth of natural forests. India is 
a country of extremes, and contains, on the one hand, ever-green 
forests of a luxarianes and density such as. the imagination can 
hardly picture, and, on the other hand, deserts, The distribution 
and character of the Indian forests is due, in the first instance, to 
the more or lesa _plentifal supply of rain, and next to elevation and 
the influence of the tides. The distribution of the rains in India 
within distinct periods of time is as marked and accentuated as 
anywhere in the tropics, and, thanks again to the formation of 
the country, the monsoons extend far north of the Tropic of 
Cancer. “There are two monsoons, the amore important, 
being the summer or south-west. Within the direct influence of 
the full force of the monsoon rains, the country is covered with 
evergreen forests. Where the rainfall gets less copious, these 
change into deciduous forests, gradually blending, with still decreas 
ing rainfall, into dry forests, and ending in unreproductive deserts, 

The evergreen forests created by the influence of the south~ 
west monsoun oceupy the west coast of the peninsula, up to the 
ridge of the mountain chain separating the moisture-yielding sea 
from the rest of the continent, In the sume way they are spread 
over the const districts of Burma and Chittagong, and along the 
foot and on the lower slopes of the eastern Himalayas. The ever- 

reen forests, due to the winter or north-east monsoon, occupy the 
enatic. 

‘The deciduous forests, which ocoupy the larger part of the 
peninsula and Burma und a considerable pre rtion of the Anda- 
mans, are of the greatest importance for the forester, the consumer, 
and the State. They contain the well known and most valuable 
species of timber, such as teak, sil, ironwood, sandalwood, rod 
sanders, and many others: also the padouk (Péerocarpus indicus ), 
which is found in considerable quantities and of large dimensions 
in the Andaman Islands. This tree has, of all Indian timbers 
except teak, probably the most promising immediate future. It 
yields the best wood for ordnance purposes and carriago-building, 
and is sure to rival mabogany for cabinet-work. The timber is 
stronger than teak in every direction, lasts longer, is much hand- 
somer, does not warp in seasoning, aud only weighs 15 io 20 tb 
more per cubic foot. 

‘he dry forests are situated in Rajputana and the Panjab, and 
spreail over a large extent of Native States. Towards the north 
and north-west they become richer and gradually blend into decid- 
uous or alpine forests, whereas they get drier and deier towards 
the west and southwest and disappear into the deserts on both 
sides of the lower Indus, where the conrses of perennial rivers 
alone are fringed by a belt of arbori-vegetati 

Alpine forests are foynd within the Indian Empire along the 
whole of the Himalaya mountain chain from Assam to Hazara, in 
the mountains of south Afghanistan and Baluchistan, and on the 
higher mountain ranges in Burma, 
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The tidal forests aro situated along the greater part of tho 
coast of India and in tho deltas of its rivers, 

The foregoing are, shortly summarised, the physical capabili- 
ties of India asa. forest-growing country. Thero can be little 
doubt that in pre-Vedic times the greater part of the Empire was 
covered with denso forests, which were predually opened ont by 
Kshatriya settlers along fertile valleys and main streams, At that 
time, and long after, the country was probably more fruitful snd 
the climate less fierce than now, at least if any trust can be placed 
in the descriptions of Fa-Hian, the great Chinese traveller who 
visited India in the fourth century, and who deseribed the climate 
as neither hot nor cold, Tho destruction of the forests on a larger 
seule was left to the invaders from the north—nomadie tribes who 
had been accustomed to roam from pasture to pasture, and who 
fired alike hills and plains, and destroyed the forests wherever they 
went. Tho sway of these invaders extended over upwards of 750 
years ; and when, after the battle of Plassey, the foundation of the 
present Indian Empire was laid, and province after province was 
‘conquered, the forest areas had already, over considerable portions 
of the country, been reduced below the minimum necessary for its 
well-being, though other portions of the vast Empire were still 
covered with almost virgin forest. 

Sritish rule, instead of putting an immediate stop to further 
devastation, gave in. the beginning a new impetus to destruction, 
As alveady stated, the watchword ‘of the day was to increase the 
area of cultivation at the cost of the still existing forests, and this 
policy was carried on for years without any enquiry into the merits 
of each case. Naturally, incalculable harm was done by such 
inconsiderate destruction of forests, especially in the more populat- 
ed districts where the demand for new land wos greatest, and 
where the forests were often already of less extent than the state of 
the country demanded, Large areas, through not immediately 
destroyed, were alienated by sottlements and grants, and were 
thereby withdrawn from further active interference on the part of 
Government, Security to life and property enabled the peasants 
and herdsmen to graze their cattle far from their homes and un- 

votected, and at the same time cattle increased in value. 

ferds naturally multiplied, and additional grazing areas being 
required were cleared by fire thereby opening the way to future 
famines and distress. Railways soon spread over the country, and 
forest growth disappeared with an incrodible rapidity within the 
reach of their influence, partly on account of the direct demands 
made on them for construction works~—demands which were fre- 
quently supplied in a wasteful and reckless manner—partly on 
aeeonnt of the increased impetus given to cultivation, 

‘Tt was only when failures to mest local demands for public 
works were brought to notice, that the value of the forests was 
gradually recognised. At first, attempts were made to moet such 


67 


5962 7 FOREST CONSERVANOY IN INDIA. 


local failures by local measures, but the ‘m 

ceeding was rapidly brought to light, and it came to be understood 
that a question of such general magnitude and importance could 
only be efficiently grappled with by a special organisation. It was 
thus that the Forest Department came into existence. 

‘As a matter of course, it rested with tho Government to show 
the lead, and the first step in the new direction was naturally to 
ascertain tho oxtont of the forest property still remaining in the 
posession of the Stato, and in what measure such property was 

urdoned by rights in favour of tho peasantry. ‘The Oriental 
Governments, from which the British Government inherited its 
forest property, never recognised the acerual of any prescriptive 
right ; but, on the othor hand, znybody was accustomed, without 
et or hindrance, to get what he wanted from the forest, to graze 
his catile where he liked, and to clear jungle-growth for cultivation 
wherever ho listed. This state of things, it is self-evident, did not 
permit of systematic forest management, and it became clear that 
a Forest Law and a Forest Settlement wero urgently required. Tt 
was necessary that ‘the Forest Settlement should define (a) the 
forests in. which the ownership of the State was still absolute ; (2) 
forests which were the property of the State, but which wore burd- 
ened with legal rights, prescriptive or granted ; und (¢) forests, the 
property of individuals or communities, in which the State had 
rights over all or certain kinds af growing trees. After several 
local Rules and Acts had been introduced and had been in force 
for a longor or shorter time, the first Indian Forest Act was passed 
in 1865. This was, however, found wanting in many important 
respects, and was replaced by the Act of 1878. Even in this new 
Act, however, faults wera at once recognised, and separate Acts 
woro passed for Burma and Madras in 1881 and 1882  repectively. 
All three Acts provide for the formation of Government reserves 
and the settlement of rights within them ; also for the constitution 
of village forests ; and they contain forest police rules necessary 
for the protection of Government forests and forost-produce. The 
Indian Forest Act contains in addition provisions for the creation 
of protected forests, All three Acts provide for the control of 
Government over forests not belonging to the State, if such control 
appears necessary for the pull weal, or if the treatment which 
sich forests have received from their owners injuriously affects the 
public welfare or safety. Moro recently, special Forest Laws for 
the newly-annexed provinoe of Upper Burma and for Assam and 
Baluchistan have been passed by the Indian Legislature, and these 
contain several distinct improvements on the older Acts. 

In the Central Provinces ani Bengal, forest reservation had 
made rapid progress undor tho wiso gaidance of Sir Richard 
Tomple, and large areas could at once be declared State Forests 
under the Act of 1878. Tho rapid strides which forest reservation. 
has made in Bombay are due to the wisdom and foresight of the 
game eminent statesman, other provinces are following the same line 
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with moro loss_ vigour, as may be gathered from the following 
table for 1891-92 :— 
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© Those figures are for 1890-91, 


The organisation of the Forest Department was gradual 
developed at the same time under the energetic management of Sit 
Dietrich Brandis. The Department, of which the superior staff 
was re-organised in 1891, is divided into an Upper Controlling 
Staff (including Conservators, Depaty and Assistant Conservators), 
a Lower Controlling Staff (providing for Bxtra-Assistant and 
Extra-Deputy Conservators), a Protective Staff (composed of 
Rangors, Foresters, and Guards), and an Office Staff. The Upper 
Controlling Staff numbers at present 143 officers, of whom 68 per 
cent. have received a scientific training in forestry and were ap- 
pointed in England by Her Majesty’s Secretary of State. Most of 
these officers were trained in France, some in Germany 3 but since 
1885, the education of such officers has taken place at the Royal 
Indian Engineering College, near Windsor. The forest range is 
the unit of the present organisation, and the men intended for such 
charges, a3 woll a3 those intended for employment in Native States 
or by wealthy native land-owners, are trained in the Imperial For- 
est School at Dehra Dun in the North-Western Provinces. Since 
the establishment of the School in 1878, 166 Rangers have been 
thus trained. The organisation of the Controlling Staff has been, 
as pointed out above, completed ; that of the “Executive Staff, 
which must ultimately form the mainstay of forest adminstration in 
India, is now under the consideration of Government, and consid- 
erable additions to the existing numbers of Rangers, Foresters, and 
Guards will probably be made in almost every province. 
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The protection of the forests in which, previously to the crea- 
tion of the Forest Department, no restrictions of any kind existed, 
was, as may be supposed, a matter of the greatest dificulty. Boun- 
daries were defind where no boundaries previously oxisted, or at 
least boundarics which had never formed a restriction had, undor 
the Forest Law, to be respected. Previously, anybody might go 
into the forest, eut down in a most valuable portion all young trees 
over any extent of forest ho wished, kill the mature ones and make 
a bonfire of the whole, sow in the ashes, reap a crop, and similarly 
destroy another area next year. A man wanting covering loaves 
for cigarettes might cut down a tree without let or hindrance ; a 
cattle owner requiring more oxtonsive pastures, might fre and 
re-firo the forest, till it became sufficiently open to yield o dense 
grass crop ; cattle and oven goats might graze and browse in the 
fhidst of forest reproduction. " All this bad to be stopped. 

‘Ag regards general protection, the laws, being new, had to be 
worked leniently. This has been done, and the progress reported 
from time to time is satisfactory. Where forests suffer, especially 
under excessive grazing, they do go more from rights granted and 
privileges permitted during the time of settlement than from sub- 
sequent pgeaches of forest rules, The greatest benefit, conferred 
Ties in the stopping of the above-described method of cultivation, 
locally known as kumi, jhum or taungya, in the Government for- 
ests of almost all provinces. This step affords, in the Central 
Provinces alone, protection to at least 5,000 square miles, which 
‘otherwise would have been rendered bare once in every fifteen to 
¢wenty years. In the protection of forests from fire there is still 
ack te be learned und done, and. in elmost every province it is 
necessary to depend more on fire-tracing and fire-watching than on 
the help given by legislation. The law, while sufficiently stringent 
for reserve and even for protected forests, is quite inadequate to 

rotect them from fires spreading into them from adjacent private 
forests and grazing lands and from open forests belonging to the 
Government, though the Burma Government has recently shown 
that most valuable results may he attained by insisting that 
the conditions of the law in regard to prairie fires shall 
be respected outside the forest areas. In all these classes of 
areas, fites intentionally lighted still often occur, and spread 
wherever the wind may carry them. This, part from the 
mere protection of the Government. forests, is probably one of 
the most important questions connected with forestry, and con- 
sequently with agriculture, in India, These annual fires are 
the main reason of the barren condition of most of the Indian 
hill ranges, and are closely connnected with distress and famine. 
Many prejudices will have to be overcome in order to check this 
evil, and it will take tho full power of Government to do so. 

In the meantime practical steps have been taken to prevent 
the spread of external fires into the more valuable Government 
forests. During 1891-92, 24,000 square miles were thus protected 
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from firo, at a total cost of Rs, 2,42,000, andthe following tablo 
gives a résumé of the work done:— 


Results of fire-protection in the forest circles administered 
by the Forest Department. 


| oar ne poxe 
‘Toray Newaen or Acnus. FER ACRE. 
CmouEs, 

Attempted, | Fated, | Protected. Attem| Protec: 
[pled | fed. 
2,021,076 woes | gras) ascig] ae ot 
Si620,160 | 1,383,289 388) Isat} 05} Oe 
1,864,118 ‘360,420 | Yoa7,e05 | 1a] 10] 4 
172,038 guzer |  ore,2a) aamia} ge) ge 
‘1s0,910 23,504 160,322 | ‘305 | ot | a4 
9,476,305 86,008 204Lae7 | sda | 40] 48 
‘885,350 658,770 "126,560 ‘205 } oe 1 

‘5388 si7520 | age | 18-8 

138,586 642,000 | oan t 

16,274 naa) 5200] 73 

a 50298 4] 01 

7,788 raed | 7,780] 90 


360,278 | 15,804,100 | 9,42,100 


* These figures ure for 1890-01, 


By fireprotection, the regulation of grazing, and the general 
protection of the forests, ample reproduction is ensured as a rule, 
after a shorter or longer period, in the more valuable forests of 
Talia thoughy in some of the drier repiou, ureis thoroughly 
desolated and with unfavourable soil will resist improvment for 
the time being. 

Most Indian forests are of a mixed character, containing only 
one or a fow valuable species which repay the cost of working. 
Moreover, all ago~classea are goncrally represented on the same 
area, and this necessitates working by selection (Fr. jardinage). 
It is self-evident that these facts make the problem of A restry—to 
secure a continuous yield proportionate to the stock on the. 
ground without causing the deterioration of the forests—extremely, 
difficult. In previous times the work was carried on haphazard, 
or based sometimes only on an exceedingly rough valuation of the 

rowing stock. Asa rule, however, the demand and requirements 
for forest-produes wero the only considerations by which the 
exploitation was governed, and no attention was paid to the poten- 
at capabilities of the forests. Of late, however, more pretentious 
working-plans have been made, and several provinces have 
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organised a division, or sta for this work only, The working- 
plans made in the’ provinces under the Government of India are 
scrutinised and audited by the Inspector-Genoral of Forests before 
they are passed by the Local Governments, The working-plans 
take special notice of all measures necessary to encourage and, 
what is infinitely more difficult in a mixed forost, to guide natural 
tree roprodction; and they presribe ony artificial moans—such 
as girdling of inferior troes, dibbling in of seed, ete.—that are 
required to assist natural regeneration of the species or admixture 
desired. The forests controllod by the Department are, however, 
by far too extensive, and markets at high rate are not at present 
sufficiently general and securo to permit of the exteusive use of the 
more elaborate methods of European sylviculture. In special 
connection with the preparation of working-plans, the Forest 
Survey Branch of the Imperial Survey Department has been 
formed. 


The exploitation of timber, at least of the more valuable 
timber, from Government forests, is carried out partly through the 
direct agency of the Department and partly by contractors, Of 
minor forest-produce, most: ‘important at present are grass, 
hirda frait (Terminalia Chebula) bamboos, outch, cardamoms, 
eatechu, and lac ; but there are many, others of lesser value. 


‘The estimated yield in timber and fuel, in cubic feet of all 
Governmest forests was as follows during 1891-92:— 


Burma 
‘Ansar 


(Lower) 


Ajmere 
Batochiatan 


Toran, | 48,963,759 | 116,472,188 | 168,895,692 
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The following table exhibits information in respect of the 
seacborne exports of forest-produce from India to foreign countries 
in 1891-92 :— 


a ‘Vauoarton at Pont oF 
Quantity in 
rons of 20cwt, Serescany 
Anmiorxs. tn the case 
of Teak, 
iyteals, | Tol. | Per ton, 
Ra Ba 
Caout ” 4 33,72,870 510 
Stetiiac : Tom] al | cero | tte 
SxSiN" mony and ciber cranments (aatormation] | 
form 
ode an A on aa not avail 8,41,988 
able.) 
Nyt soso | Souemot| feo 
meee 3 | $8190 | 47,48,017 9 
‘Cardamoms le . 1m 318,057 
Total in 1891-92 .. . 2,02,62,100 
” 1890-91 1,77,40,556 
Tnorease in 1891-92... 25,21,544 | 


Arrangements have recently been made for the dissemination 
of information on these and other important Indian forest-products 
among the commercial community and other persons in Burope 
interested in the trade. Monographs on the more important pro- 
duets appear from time to timo in the pages of the Indian Forester, 
and are subsequently republished in the series of penny hand- 
books issued by the Imperial Institute in London. 

The financial results of Forest Administration in India have 
been as follows + 


QuiNquennrat FERIODS. Revenue. Expenditure, Surplus, 
Re. Re | Re 
1864-65 to 1808-69 (annual average) 13,56,457 
‘1869-70 to 1873-74 Ditto ais 1838001 
1878-75 to 1878-79 20,709,541 
1879-80 te 1883-84 76) 
1884-85 to 1888-88 42,41,102 
1889-90... 72,91,054 
1890-91 69,04,010 
1801-92 87,39,854 


Extract from the Hand-book of exhibite of the 
aeeal Butte! tome the Hand book of ori 1 Indian Forest Department, 


Chakla Drogmula. 


Perhaps the most picturesque part of the Kashmir plain is 
the valley of the Lolab or Pohra River; the former name appretain- 
ing only to the uppor reaches of the river. Immediately below the 
outlet of the Lolab valley, the tract of land on this river is 
called the Drogmula Chakle ; the principal villages on the left 
bank being Drogmnnla itself and Kandi, a few miles lower down, 
some three miles in a direct line from the river bank. Of all the 

retty places in this beautiful country,probably none surpass and 
jaw equal those to found at and around Kandi, The country 
between the village and the river is gently undulating like 
many parts of Devonshire ; here, a stretch of verdant grass, there a 
ploughed field ; while insterspersed are sinall ravines containing 
thickets of fic tres ofall Kinds suel as peur, plum upple, quines, 
cherry, hawthorn, etc, all of which are now (May) in. tull bloom 
presenting a glorious spectacle of hundreds of trees laden wilh 
snowy blossoms. When the fruit is ripe, the bears come from the 
range above, and, in consequence, all these trees are protected and 
the place is called a state Shikargah. This plain, so to call it, ends 
almost abruptly at the foot of the range which divides the Lolab 
from this valley. ‘The elevation of Kandi is somewhere near 5,500 
feet, while the range rises to more than 3,000 feet above this. It 
takes a wide oireular sweep from Drogmula, enclosing the Kandi 
lands, then a point juts out into the plain ; again another backward 
swoop round the village to Tris till it finally abuts on the river 
some 3 miles further down ata place called Natanusa, Ina 
recess of the first or Kandi curve, at the very foot of the range, is 
a most beautiful nook in which is a famous spring known as 
Ladhu Gunga and here dwell a number of Ladhus ;rhere also 
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come many others from afar to drink the sacred water, The 
pool itself is quite a small one, having stone walls on all four 
sides. Ferns, grasses and flowers grow in the interstices of the 
Stones, while ‘all around are pretty bushes of Parrotin, hawthorn, 
wild rose, yellow jessamine, otc., and a little above, on a gently 
sloping bank, stands a magnificent deodar, towering up to 
erhaps 150 feet above the ground; between the bushes is a 
lovely green sward covered with wild strawberry and other 
flowers, the whole forming a peaceful scene of raral beanty that 
could hardly be surpassed in any country in the world, At about 
half a mile from this spring, is another of smaller size, known as 
Narin Nag ; this also is protocted by a stone wall on all sides, the 
atones carefully ext and lnid ond of large size. This spring is 
surrounded by huge poplars, a vory fino chinar, and a number of fruit 
trees, among which is a copse of white-heart cherry trees, perhaps 
fifty in number ; in Kaskinir these are called gilés and are much 
rized, tho fruit is of excellent. flavour but hardly as large as the 
inglish cherry, It is my good fortune to be now encamped close 
to the Ladhu Ganga while engaged in the work of demareatin, 
the forests in this Chakla. I usually start early in the morning anc 
work my way along the edge of the forest, puiting up marks 
which are replaced during the day by posts, supported hy dry 
stone pillars. The work goes on til breakfast time, when usually 
my wife and daughter bring breakfast to some point agreed on, 
whore I join them ; we generally choose a spring or the bank of 
a pretty rivulet and many a pleasant hour have we spent thus. The 
little ono is allowed, to hor great delight, to paddle in the stream ns 
she calls it; and many are the curious things she finds in the 
‘water. A fow loeches, same beasts exactly like shrimps of small 
ize, curious cricket-like insects and others come waddling out 
from under the stones as she turns them over. After an hour or so, 
we return to the tents for the day, till the heat is si for it can be 
very warm ona bright day, In the afternoon, if we do not play 
Badminton, for which we earry the implements with us, we saunter 
out into the forest and hunt for morels, known here as “guchi” 
or “kanguchi ;” these are very plentiful just now and wo ent 
them in all sorts of ways, as an adjunct to ment and also in tho 
shapo of “toasts ” and very good they are ; there are two kinds, 
‘one of which has the head attached to the stalk and the other in 
which it is free, as in a mushroom, and shaped like a closed um- 
brella, One day I found Ophioglossum. milgatum and on asking 
a Kashmiri if he had any name for it, he at once. suid chouchru, 
adding that it was excellent eating boiled like a sag. Now, I 
always try now things that are found in the wilds, for they often 
stand one in good stead ; and this puts me in mind of an incident 
that once occurred tome, [ was at a Mess in the hills and 
happoned to observe that the pons feonds of the Diplazium poly- 
poloides (called Kieror in Chamba) were vory good eating and 
Fiuch rosenfbled spinach ; at this several of the yonng fellows 
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snorted and one said he never partook of native vegetables, a true 
British conservative he | Their Colonel, however, like myself, was 
in the habit of trying new things, so he and I concocted a mild sell 
for the youngsters. [left the place next day and shortly after 
bappenctl to visit a forest near, where I was able to geta good 
dasketfal of the young carled heads of the fern ; T sent a man aff 
post hasta to the Colonel and awaited results, The sell was 2 complete 
one, the forn was prepared like epinach and all the young fellows 
ate it with gusto, some noticing nothing, others observing they 
had no ilea spinach was to be had so early ; 80 much for nevor 
tasting native vegetables. Some of the chouchru were cooked for 
us by the servant of one of my officers and we found them very 
good eating, so we turned to collecting ourselves. At first we 
could find few leaves, but now they are very abundant; our ordinary 
haul is 1} tbs. in an hour ; it grows lirgest in the shade of 
bushes or tufts of grass and some spocimens were 13 inches long, 
without tho roots which are very deop down, I have found this 
forn in Chamba, but only a few plants hero’ and there, but in this 
place they are in thousands everywhere, One day, while gathoring 
them, I suddenly camo upon what I havo boen seeking for yoars, 
a Botrychium, which I once found in Chamba long ago, ni lonst 
T think it is the same; leaves very much cut and tho fortile 
spike springing from the baso of the sterile portion, neither above 
nor below. I found two specimens about a foot high, of course 
ite unripe, spike well doveloped, and supposo it is B. virginianum. 
Ke yet all ferns are too soft and unripe to Begin collecting, but they 
are ut their most boantiful stage, especially Adiantum venustum 
‘which is far prettier now in its delicate yellow greon stago, than later 
on when it has ripened into a dark sombre shade. The Ladhus 
are very friendly ; they are Kashmiri pundits and vory quiet and 
unassutning, wo often exchange a grecting with the head man, a 
smiling genial old gentleman. He one day asked if he might 
send some cooked vegetables and I assented and shortly afterwards 
‘an usgortment appeared, in six little brass cups, mostly cooked, 
(not the oups,) but one cup contained a ve little condi- 
tment of uncooked grocn stuff pounded up-with milk ; since then 
he often sends up asupply. They possess many cows and send 
us delicious milk and we, in turn, give them cream butter which 
they much appreciate ; they have a garden in which they grow 
herbs of sorts and I intend giving them some good seeds. They 
cultivate some land around the spring, but, as they live by charity 
and have to feed many travellers, the Jand revenue is paid 
for them by subscription among the neighbouring lambardars. 
This isa great place for walking sticks, the barberry (2. 
aristata, I think) is common, aud many fine sticks with beautifully 
streaked bark are to be bad, but a straight one, with a really 
cod head, is only to be got now and thon and isa great prize. 
Kpparently this is called chitra in the Punjab, which is the name 
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of the Staphylea Emodi, which also has a striped bark and prob- 
ably from this fact, the natives mistake one for the other. The 
Kashmiri name for the barberry is something like Zukutsing 
but it is hardly possible to render their words in English as 
the pronunciation is so curious, h being sounded like s—Cotoneaster 
(liun or lin) is plentifal here but good straight sticks with root 
hends are few and far between. Parrotia Jacquemontii is one of the 
commonest bushes of the undergrowth, it was in flower early in 
May. Just now thore is a plague of’small caterpillars which are a 
nuisance in the jungle, as the hairs produce a stinging eruption 
like nettle rash, if they come in contact with the skin. the smal} 
red plum called aleucka is alroady of a good size, so it is probable 
the fruit season will be an early one. The voice of the cuckoo is 
heard in the land, indeed he ealls all day long, the golden oriole 
hus appeared and the long tailed mag-pie is common ; there are 
crows, but he is axely mild bird compared with his impudent 
brother of tho plains; this is a smaller type with w. grey head, and 
his ory is a feeble sort of chirp not the aggravating caw of the 
other, nor is he in the least a forward bird in his habits, 

Near Ladhu Ganga, the spurs of the range slope downwards 
very sharply into the valley, but near Kundi village the descent, 
though steep in the ‘upper levels, is a very gentle one lower down, 
from the edge of the forest through the fields to tho flat land be- 
low; ® horse ean bo ridden up several of the spurs fora good 
distance and from here there is a most magnificent view. Let me 
try to describe it, through word pictares ure bardly in my line. 
‘The background is formed by the “great Panjal Range on the left, 
and directly in front, the Kazinag peak 14,400 ft., standa out clear 

‘against the sky ; the summits covered with glittering snow and 
the. base dark” with pine forest ; nearer, lie Tange after range of 
dark blue hills, the beautiful grey mist bathing their feet ; nearor 
still lies the peaceful valley, carpeted with verdant grass and 
dottod with troos of all tho doliente shades of green, while from 
among them, peep the picturesque farmsteads of the dirty Kashmiri. 
To the left in the middle distance, several spurs trend gradually 
down into the valley, their hue the dark and sombre one of the 
deodar-clad hill; the outline sharply defined against the more 
distant mountains, while on th right, where the plain is more open, 
are seen the dark clayey fields, the “bit of colour” dear to the 
eye of the artist. In the immediate foreground, a little to the 
right, stands a clump of deodars the branches clear and distinct 
in every detail, against the setting sun which bathes the scene in 
golden splendour. “Where every prospect pleases and only man 
is vile.” 


J.C. MoD. 
(Zo be continued.) 


Tho Forest of Ne-Ha-Sa-NePark in Northern New York. 


From a report rocently prepared by Mr. Gifford Pinchot, on 
the condition of a large forest estate in the Adirondacks, we are 
permitted by the author to print the following extracts, which are 
of general public interest, as Mr. Pinchot’s conclusions and 
suggestions with regard to the management of the property are 
applicable to similar forests in many of the Northern States. 

“Except for local variations and the greater proportion of the 
soft timbers in the western and northern part”, Mr. Pinchot 
‘writes, “forest over the whole park is approximately the same. 
<The high ground is.covered:by a magnificent growth of hard-wood 
‘timbers, thinly interspersed with sprace. Beech is here the most 
“coinmon tree, with birch and maple closely second. ‘The swamps 
‘and low grounds are chiefly oceupied by balsam, tamarack, 
“hemlock and white pine. ‘To these, ‘ebich Raye been mentioned 
‘in the order of frequency, are to be added in the same order, 
‘cherry, poplar, cedar and ash, Spruce and pine are at prosent 
‘the most valuable timbers, It seems likely the in future birch 
‘will be the most important tree. The silvicultural value of the 
“soil has been reached by-the accumulation of mould from the waste 
‘of many gonorations of forest-trees. The ground itself is rocky 
‘and not rich, and its sustained vigor depends entirely upon the 
‘preservation of the humus or duff, with which it is covered almost 
‘everywhere, sometimes to the depth of six fect, Humus dis 
‘appears gradually upon free exposure to light and air, and may be 
‘entirely consumed by forest-fires. Hence fire and reckleas 
‘cutting are especially destructive to the Adirondack forests, 
‘entirely apart from the important loss which they occasion in 
‘standing timber and the growth it would have made during the 
‘years in which the burnt area is slowly reclothing itself with 
‘ forest.” 

‘Want of space compels us to pass over the deseription of 
many of the trees found in the Adirondack forest. Of the white 
pine, he says that “it grows on the West and South-West slopes 
of the ridges and on the borders of swamps in mixture with 
apruce and balsam. It would be exceedingly advisable, how 
ever, to defer this removal at least in part, until the reason 
can be discovered why the enormous number of cones pro- 
duced by this treo do not result in a plentifal young growth. 
Tis possible that the conditions favourable to the. germinetion 
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and growth of the pine seed may by found to be producible at 
very little cost, so that it may bo possible to assure a large 
proportion of this valuable timber in the next crop.” 

In discussing the age of the trees found in this forest, Mr, 
Pinchot points to the fact that “ yonne, trees are almost always 
‘seriously retarded in their growth by the heavy cover of the 
‘older specimens, For this reason, the rings of annual growth 
‘formed during early life, are much closer together than the later 
‘ones, Inendenvouring to count the rings of stumps standing om 
‘the right-of-way near Lake Lilla, I was often unable to separate 
“those of the first fifty or one hundred years, even with a glass. 
“found no maple or birch whose inner tings could be counted, 
‘and but one beech. This tree was twenty-eight inches in diameter 
‘at four feet from the ground, and somewhat over two hundred 
«Years old, A hemlock of seventeen inchos diameter on the stump 
‘was two hindred and ninety two years old. Spruce stumps, on 
‘which all the'rings were far enough apart to be counted, wore 
‘also exceptional. One butt log, with a diameter of seventeon 
‘inches, was two hundred and eightoen years old. ‘This tree had 
‘evidently been stunted by the shade of older hard woods. It is 
‘remarkable that the finest sprace, that on the hard-wood ridges, 
‘aust have passod through this poriol of repression before makin 
its brincipal growth, By cutting away the mercbantable hai 
‘woods, which are suppressing the young spruces over a large 
‘portion of the park, their rate of” growth may be enormonsly 
‘increased. For example, two young spruces, eight inches in 
‘diameter, which had grown among others of the same age, and 
‘therefore, with a comparatively abundant supply of light and 
‘air, wore but fifty-two and sixty years od, uldhough almost twice 
‘the diameter of another tree one hundred and twenty one years 
‘old. 

“The power of natural regeneration of all the trees which 
‘I have mentioned, with the single important exception of white 
‘pine, seems to be amply sufficient for all the purposes of forest- 
‘management. The presence of this reproductive power is of the 
‘greatest importance. It puts aside at once the difficulty and 
“expense of planting and insures a steady improvement in the 
* condition and value of the forest. 

“Tho vigorous and abundant young growth makes it possible 
‘to remove mature trees without injury to the forest, and under 
‘proper handling will insuro the continuance of its productive 
‘power. ‘The constant character of the forest, even in its changes, 
‘Tends itself easily to the noeds of forestry, while the presence 
‘everywhere of mature trees over the young growth makes it 
“possible to cut and. yet increase the annual growth of wood from 
‘year to year. This steady increase in the value of the forest under 
“forest management is one of the strongest reasons for its intro~ 
‘duction. Forest management will add constantly to the propor- 
‘tion of valuable timbers in the forest, by judicious cutting 
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‘without corresponding abatement in the amount of lumber, 
‘produced. In other words, for a few years, the forest will yield 
‘slightly more under ordinary lumbering than it will under forest 
‘management, because, in the latter case, greater care is ued, and 
‘many trees which would otherwise fall at once must be allowed 
‘to stand. After that time the revenue from forestmanagement 
‘will surpass that from lumbering, and will go on inereasing indefi- 
‘nitely, while the returns from lumbering methods wit] as steadily 
‘diminish. The profits will certainly pass their lowest point during 
‘the first twenty years, and probably during the first ten, ‘Thore- 
‘after, they will rise’ with the rise in prices and the growing 
*produetiva capacity of the forest. Timber-land as productive as 
‘this, as safe from fire, and 2s accessible to the centres of consump- 
‘tion by vail and water, is, in my judgment, one of the best of 
‘long invostmonts ”. 

tr, Pinchot recommends that this forest should be carefally 
examined and mapped with a working plan made “with the 
‘supposition that it will be best to cut over the same ground a 
‘second time at an interval of from twenty five to forty years.” 
‘Then he would “divide the forests into as many parts as there 
swere years in the period decided on, and assign the land most in 
‘need of cutting to the first year, the second to the second year, 
‘and so on; but in such a way as to make the annual production 
‘of timber as uniform as possible,” 

The forest managed in this way is expected “to yield a 
‘steady annual return, which ought’ to constitute a fair rate of 
‘interest on the investment,” and “to inerease the value of the 
‘forest by favoring the better kinds of trees, so that the market, 
‘value of the land, as well as the return from the lumber, would 
‘increase steadily from year to year”. 

In conclusion, Mtr. Pinchot discusses Lumbering versus 
Forestry as follows :—“ Tho statement is often made that it is possi- 
“ble to lumber the same land a second and then a third time at 
‘intervals of fifteen or twenty years, and gel as guod # oul from 
‘it as at first. In exceptional cases this is true. ‘The probabilities 
‘are, however, that the second and third cuts were as good as the 
“first in a pecuniary way, and not otherwise, sinee during the years 
‘ which intervened, the diameter of merchantable trees has steadily 
«diminished, while the price of umber has increased. Forestry 
“provides not merely for sustaining the proportion of the more 
«valuable woods, but for increasing it, 

The ordinary mothods of lumbering are exceadingly careless 
of the life of all the young growth which may happen to stand 
about the old trees. Sach earclosmose is not only ilostractive of 
the fature value of the forest, but also increases the danger of 
fire by the presence of a quantity of dry saplings which forests 
management wonld have allowed to grow. Young green trees 
are the greatest protection a forest can have against the spread of 
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fire. Hence forestamanagement tends distinetly to keep @re out, 
as compared with the metBods of oninary lumbering. 

“TLumbering yields a slightly larger revenue than forest 
“management, but in the end falls far behind it. It increases 
“the danger from fire, tends to deprive the forest of its more 
“valuable timber and lowers its capital value. Forest-management 
‘does none of these things ”.—(Gurden and Forest.) 


Date Planting in Australia, 


Information lately received shows that the experiments in 
tree-planting, in the interior of the colony undertaken by the 
South Australian Government, have proved successful. A special 
feature is the splendid condition of the date palm ; these trees are 
already bearing fruit. Some of them were planted by Mr. 
Ednie Brown, late Director-General of Forestseight years. ago, 
Such a result'is specially satisfactory when it is remembered that 
it takes longer than the period named for such trees to bear fruit 
in Egypt and India, ‘The trees were planted at a placo called 
Hergott Springs, situated upon the overland railway line, and were 
subject to the overflow of a salt-water bore, The fact that these 
trees will grow ina brackish country is looked upon as important 
iu this country, where xo much lund is of this nature, Something 
like 10,000 date seads have been planted in South Australia by 
supplying exploring parties with tho fruit. It is the intention of 
the Forest Department of this colony to experiment by sowing the 
seeds at the different bores which have been carried out by the 
‘Water Conservation Department. The experience of South Aus- 
tralia proves that trees will flourish when sown artificially. In 
some experiments which were carried on at Mount Herbert it has 
been proved that, upan poor soil, some 350 trees per acre had been 
reared. With proper application and the selection of suitable trees 
it would, it is stated, be quite within the bounds of possibility to 
reforest country which is now quite barren, The experiments 
made last year upon the commonage at Wilcannia are reported as 
having succeeded satisfactorily. Notwithstanding that the trees 
wore planted late in the season, and that no rain fell for five 
months, a very fair percentage of them survived. ‘Tho planting is 
to be continued, und something like, 10,000 or 15,000 trees will bo 
put out as opportunity offers. Experiments in the same way are 
also likely to be made at Bourke, Wentworth, and Broken Hill. 
‘There are in the state nurseries here some 200,000 trees available 
for distribution, and the planting of them out can be proceeded 
with from the present time up to Augnst. (Pioneer. 
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Planting of the Sandhills on the Sea-coast of Norfolk. 


Holkham Sandhills, the property of the Right Honourable 
tho Earl of Leicester, K. G., were rabbit warrens until the year 
1850. ‘They extend about three and a half miles along the Nor- 
folk coast, from five to twenty five chains wide, bounded by the 
German Ocesn on the north, and on the south by rich pasture land 
reclaimed from the sea, dating as far back af 1660, when the first 
enolosnre was made, | These hills are hold together by a plant 
called Psamma arenaria, which has a strong creeping perennial 
root, with many tubers at the joints about the size ofa pea. It is 
planted and encouraged on the Norfolk coast to aid in fixing the 
sand against the action of the wind and tides, which it does in a 
remarkable manner, The “ marram,” as it is locally called, or 
bentgrass, is considered of so such importance that there are 
severe laws to prohibit its being destroyed. Mats are made of it, 
and it is also used as thatch. 

Elymus arenarius, the sea lyme-grass, a strong, rough, glau- 
cous plant, common on sandy shores, is also frequent here, and 
aneware the same purpose in fixing the sand as the “marram.” 
Tn analysing the soluble matter afforded by this grass, Sir H. Day 
found if to contain more than one-third of its weight in sugar. It 
4a not, however, eaten by any of our domestic animals, 

Abont 1850, I sowed several kinds of pine seods on the sand- 
hills, putting some of tho seeds in small pellets of clay and insert 
ing them in the sand, and in vaious other ways. I did this for two 
or three years in succession, but it ended in failure, I then 
planted a few plants of well established Pinus austriaca, P. Laricio 
and Scots fir, and had them thoronghly protected from rabbits, 
never thinking they would do much good in the pure sand, but I 
was agreeably surprised at the ond of the first season. ‘The plants 
all lived and made one or two inches of young wood, and seemed 
healthy ; the second year they did better, when I drew the Earl of 
Leicester’s attontion’ to the matter, and he was so satisfied with 
the growth of the trees that were planted that he at once set about 
destroying the rabbits, and planted a small portion of the bills 
every year till the whole was comploted. 


‘The east end of the hills, nearly two miles in length, which 
was only partly planted previous to 1875, is avery thrifty young 
Jantation, not only being a shelter for the adjoining pasture, but 
Torming ‘a’ grand and peculiar foature in the landscape, and the 
“trees doing much better than the most sanguine could expect. 

Mr. Munro, the Earl of Leicester's intelligent forester, writes 
to me about this division of the hills, and says :—* When he came 
to Holkham in 1877, the trees in many cases wore very good, but 
the tops of the Pinus Laricio were very much cut with the nor- 
therly winds and blowing sands, He at once commenced planting 
the tops of the hills, principally with P. austriaca and a sprinkling 
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of P. austriaca. When these got hold and began to get up, the 
Laricio, which were cut by wind, begun to improve, and by 1882 
a very decided improvement was visible. Since then, seeing the 
Progress tho plantations made, he went on extending’ them, until 


tho area planted is now double what it was in 1882.” 
‘The proportions in which the plants are used are :— 
Pinus Laricio, 50 percent. _planted 8 yds, apart, 
» austriaca, 925 4, 5 to 7 yds. apart, 
sylvestris, = 20” an oe 0 
» maritima, Boy ” ” ” 


Let it be distinctly understood that the plantations are orna- 
mental, and are not planted for profit, hence the distance betweon 
the trees, giving pleaty of room for developing their laterals. Tho 
austréaea and maritima, being on tho higher and moro exposed 
situations, and fully exposed to every storm from the German 
Ocean, are planted 5 to 7 yards apart, as they cannot possibly 
make tho same growth us tho Laricéo, which are moro sheltered, 
Tho Zaricio are now in many cases 30 to 35 ft, high, their lateral 
branches covering an area equal to a circle of 8 yards in diameter, 
and aro full of health, The Scots fir and austriaca aro making 
8 proportionate growth, Whon at Hollham last spring, Mr. Munro 
had just finished planting a large aroa of the West Sandhills, and, 
notwithstanding the previous cold and unpropitions winter and 
spring, I only saw a single dead plant, which roflects groat credit 
on Mr. Munro’s management. 

Altogether this isa most interesting item in forestry, but 
I am not aware of any notice of this or similar undertakings having 
been mentioned in ‘any British work on forestry. Professor 

_ Wagner, however, writing to the Prussian Minister of Agriculture, 
and’ recommending to him the cultivation of Lathyrus eyluestris, 
astrong peronnial-rooted species of the Everlasting Pea tribe, 
for the immense area of barren sandhilly along the coast of 
Northern Germany, points out that it would form a far superior 
means for bringing these vast wastes under profitable and_per- 
manent cultivation than the planting of pine and fir trees. Littl 
faith was, however, put in that statement, until its correctness had 
been visibly proved on a large scale by Imperial Privy Councillor 
of Commerce, Otto Kuchnemann, of Stettin, Pomerania, Ger- 
many, who had for many years, and at heavy expense, endeavoured 
to grow on his sandhills pie and fir trees, but had failed to 
succeed, the young trees being partly smothered or uprooted by 
the evershifting send, and those surviving were vo; tating s0 
weakly that the attempt was tantamount to failure, Now a flock 
of sheep is kept on the Lathyrus fodder grown on the identical 
sandhills where six years ago not a blade of grass could be seen— 
—AncHALD Gorniz, in the Transactions of the Royal Scottish 
Arboricultural Society—( Timber Trades Journal.) 
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“Bopyar Fonnst. April 21st to 26th. 


This forest, which has an area of 1,463 acres, has been protact- 
ed from fire since 1872. Owing to its proximity to the villagos 
below Chakrata, hoavy demands were made on it before it came 
into the hands of the Forest Department, and in 1869, whon 
Chekrata was built, a good doal of timber was taken out. ‘The 
consequence is that the large deodar trees are far apart and are 
quite unfit for sleepers, being covered with branches ; but there is 
a young forest of poles coming on which will in course of time be 
exceodingly valuable. 

The first sowings in Bodyar were made in 1872, seed being 
sown in drills close to the bungalow, and superfluous plants put out 
into blanks. ‘The preseut average height of these plants is 18 foot 
(88 trees measured). 

In 1875, nurseries were formed in various sheltered places, 
‘We visited one of these sitaated below the bungalow to the west 
of the path leading down the spur, Several deodar plants were left 
in this nursery and they now form a complete canopy 5 the lower 
branches havé died and were primed off in 1892 by the students, 
and the height of tho dominant: trees is now over 80 feet. 

Measuromonts taken at different times in this old nursery aro 
as follows :-— 


April, 1886, Avornge height 8 ft. 2 in. 
fay, 1887, rhe 11 ft. 5 in, 
‘April, 1888, » 4 (24 plants) 18 ft. 0 in, 
1892; yoy) QT plants) = 21 ft. 0 in, 
1893, > GB plants) = 80 ft. 7 in. 


This excellent growth is due to the good soil and sheltered 
position, and to the roots remaining undisturbed. 


4 
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The plantation formed by plants from this nursery is No. 7 
of 1878, situated in compt. 4, to the east of the path. “The aspect 
is south-east, as a rule, and the soil is rocky and shallow. The plants 
are yellow, and the progress made has been slow. In May, 1887, 
the height was 3 ff. 8 in; in April, 1888, the average of 25 
plants was 4 ft. 2 in. ; in 1898, the height of 883 plants was 6 ft. 
9 in 3 the average length of last year’s shoot was 6 ins., but it 
varied from 3 ins. to 15 ins, according to soil, aspect, &e. Blue pine 
was sown. in patches botween tho deodar some '6 or 7 years 
ago, and is now growing strongly with more than one plant in 
each patch; there are however many gaps, 

‘rom this plantation we descended to the Bodyar fields, and 
went up {o Bangialani dhar, through compartment 1, and a series 
of old patch sowings of 1877 and 1878. Generally speaking, blas 
pino and deodar were sown in patches, and in several of” them 
there are 4 to 5 plants, but there are many blanks, and tho crop 
is nowhere continuous. In favourable aspects, the height of the 
taller deodar is 15 to 18 ft. and that of the blue pine some four to 
five feet higher. The following account of these sowings was 
given in the Journal of 1888 :— 

“Wo inspected various sowings of 1877 and 1878 along the 
‘path to Bangia Lani; deodar and blue pine were sown. in 
‘patches, every fourth patch being sown with the latter ; the 
‘average height of 84 deodar was 4 fect 44 inches ; the average 
“height of BI blue pine was 6 foat 4 inches; these were. situated 
‘below the path, and it is believed they were sown in 1877, 

“The slopes above the path were sown in December, 1878, and 
‘hero the average height of 88 deodars was 4 feot 7 inches, and 
‘ the average of 29 blue pine, 5 feet 11 inches, 

"Pho aspect whore these sowings have sueceeded best is north« 
‘west, and the soil deep and good ; on this aspect young doodars 
‘did not present that yellow Sppearanee which we noticed in the 
“plantation of 1878 on the southerly aspect.” 

Tho leary suow of cho past: winter which dated over the 
ridge and was still lying in deep massos at tho time of our visit, 
has done an immense amount of damage to tho young plants, 
smashing them completely in sovoral instances, up-rooting and 
ending down others. In eases where the plant i brokon in two, it 
would be advisable to lop of the broken part just above a verticel, 
and trust to one of the side branches forming a leader. Plants 
that are merely bent down might be supported from undernoath 
by a forked siick. 

In 1892, we found the average height of 82 deodar to be 
10 ft., of 28 spruce fir (also cown there) 6 ft. 8 in, ; and that of 

(0 blue pine 12 ft. In the lower portion bolow the path, the 
deodar shewed a height of 10 ft, 8 in.; and blue pino 16 ft. 

‘We oxamined the matted state of the grass in this portion of 
Bodyar, and the difficnlty of natural reproduction by seed undor 
such circumstances was clearly explained. Natural’ reproduction 
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of pine and deodar rarely takes place under such conditions, but 
only when the grass is quite short and the rootlets of the germinat- 
ing seed can reach the soil ; the bost examples of all are recently 
abandoned fields as at Koti Kanasar. But the preservation of the 
grass for 20 yeurs has resulted in a fair amount of vegetable mould, 
and in all patch sowing, or pit planting hero, the black soil clingin 
to the roots of the grass should be well beaten out and mixed wit 
the soil in each case, 

The cones of deodar, blue pine, and spruce fir were shown to 
the students and the different manner in which the soed is dispers- 
ed was explained. The two former trees are the best for. re- 
sowing blank slopes. 

in the way back, we passed through tho thicket of deodar 
mentioned in the Journal of 1888, as follows :— 

“ On the road to camp, we examined a large patch of natural 
“eodar which has sprung up in some old fields abandoned about 
+19 or 20 years ago ; the aspect of this slope is north, and the ero 
‘of deodar is so denso that it is difficult to make one’s way throu; 
‘it, This is an absolute proof, if any were needed, that deodar will 
« prosper in good soil and on a favourable aspect without any pro- 
“tection overhead.” 

Since then several of the fir have been girdled and the lower 
branches of the deodar pruned. Some of the fir girdled two years 
‘0 are still alive, generally the larger ones. For facility of movin, 
Bont inside this threket the suppressed troes might be removed, on 
the lower branches pruned off; this wonld facilitate the inspection 
and study of this interesting young crop ; but it must be remem= 
bered that over large areas of an almost pure crop such as this is, 
the removal of suppressed trees is not advisable, first of all on 
account of the expense—the produce not being suleable—secondly, 

they are of great assistance in helping to form clean boles, 

Qn the way back to camp we passed some deodar poles marked 
for sale to the Sappers and Miners. This is an instance of a true 
thinning, and the object of such an operation and the manner of 
carrying it out wore explained to'the students, The leat canopy 
would not be interrupted by this thinning, and yet tho dominant 
trees would have more space given to their crowns to increase 
laterally. A better example than this could scarcely be found, 

April 21st. We inspected plantation No. 1 of 1881. It is 
situated in Ganwa, Compartment 7 (c) of Working Plan, and was 
raised from seed sown in December, 1878. Some of the plants in 
the Bodyar nursery wero pricked ont into beds with a hard 
bottom, others were raised in ordinary beds in Ganwa. For some 
years a difference was noticeable between the growth of these two 
series of plants, and in 1891, it was found thai tha axacage height 
of the plants raised on hard bottoms was about 10 inches more 
than the ordinary plants. We did not however observe an 
appreciable difference between the plants and did not take separate 
measurements, 
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In 1891, tho averago height of 820 plants was 4 ft. 2 in.; and 
in 1898 we found the average hoight of 152 plants to be 4 ft. 
11 in. 

‘Tho aspect of this plantation is E. N.E, and the slope 35°. 
The plants out in the open are looking yellow. We measured the 
the height of 11 plants growing under the shelter of # largo blue 

ine, and found the average to be 6 f 9 in,, thus showing the 

eneficial influence of side shelter, These plants were hoed in 
Angust, 1892, and the quite cleared round their roots, and 
it remains to be seen what offect, if any, this operation will have 
on their growth. This loosening of the soil, immediately before 
such an exceptionally severe winter has undoubtedly allowed the 
snow to bend down the plants more than it otherwise would have 
done; but this of course could not have been foreseen and in 
ordinary years the operation would have been most usoful, 

Oui the 25th April, we examined plantation No.8 of 1878. 
It is situated above the Ganwa path and on the western side of 
the first large ridge going from the Bungalow, (Compartment 4 of 
Workin, Pian). 1,131 deodar plants were measured and gave an 
average height of 9” feet. One plant hed an annnal shoot of 29 
inches, On the whole the progress made has been slow, and the 
plants are yellow. 

_ Plantation No. 8 of 1879 is situated just below this, between 
the uppor and and lower Ganwa paths :—918 deodar growing on 
tho westerly aspect had an average height of 9 ft. 6 in. ; while 62 
plants growing on a southern aspect showed an average height of 
6 ft. Gin. The minimum was 3 ft. and the maximum 30 ft. Lower 
down blue pine has been sown in patches, and issnow 6 or 7 years 
old with an average height of 4 R 6 in, (440. meseared). 

‘Nour the lundstip, 93 deodars gave an average height of 
14 fi, 10 in, 

Both these plantations were raised from seed of 1875, sown in 
the Bodyar nurseries ; in the upper plantation, the plants were 
2 years old when put out in July, and in the-lower one, 8 years old. 


Strip sowing of Blue pine in Ganwa. 


In Compartment 7 (a), over an area of 284 acres, strips ran- 
ning in contour lines were hoed up Inst your, und all grass roots 
removed. The strips are 2 ft. and 4 ft. wide alternately and the 
unctltivated helts hetween are ahont 3 ft. wide. The aspect is 
easterly as arule and the soil very poor. Blue pine seed was 
dibbled in, in June, and again sown broadcast. and trodden in with 
the foot in July. Countings on a portion of these strips were con- 
duoted as follows ;—a rod 4 ft. long was laid along the strip and 
the number of seodlings counted in this longth ; if a seedling 
was found in the length of 4 ft. it was counted as a success. 

The results were as follows :—5,143 four-foot. lengths were 
counted : of these 3,662 were blank, and 1480 had soedlings in 
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thom, to the aggregate number of 2,390. Hence the percentage of 
sueocss ia 28% and. of failure, 71:2, ‘Tho sol ie of a bad quality 
and tho situation is dry, hot, and exposed, and it is to be feared 
that some of the existing seedlings will dic, In December, grass 
‘ras plarod over the young plants ws protection but soveral hevo 
since died notwithstanding this precaution. 

Blue pine has numerous enemies to contend with, when sown 
in tho open, Birds eat the seed, grubs cut through the roots, and 
lator ona beotlo attacks the leaves. 

It is intended to plant deodar along these strips at intervals 
of 10 or 12 fect, the idea being that the pine will grow up faster 
and act as a nurse ; a commencement has already beon made in 
this respect, and abont 1,700 plants have been put out, In the 
Jower portion ofthis ares, euttings of willow and poplar have boon 
used to mark the Planting spots and nearly all of them have struck, 
root and are sending out young leaves. If these enttings should 
survive, it might be advisable to make an experiment ona largen 
scale, ae if willow and poplar could be got to grow, itis possible 
that the problem of a nurse for tho deodar might be solved. Any, 
how the experiment would not cost much, and it is well worth 


ing. 
ical experience of 18 years in Bodyar has clearly proved that 
on the drier and hotter slopes, it is ossential to raise some crop na 
a nurse first of all, and blue pine would appear to be the best for 
this purpose, Indigofora and other woody shrubs answer very 
well, but as arule they only grow in good soil, sheltered ravines, 
&. ' Thero aro, seattored about Bodyar, some blue pino trees, self 
sown, dating from the commencement of fire-conservancy in 1872, 
There aro not many of them, and no parent trees are visible in the 
area ; but tbe seed has been brought by the wind possibly from the 
heights of Molla or by the agency of Virds; plants havo spring up 
and there are now several trees, 21 years old, with an average 
height of 24 feet, and girth of 21 inches (16 trees measured). They 
have wlreudy begun to shed seed, and from observations made, it is 
believed this seed is fertile, and a second crop is now being du- 
ally produced on the ground, Had there been many more of them 
it would have been possible to underplant deodar before this, with 
every chance of success. The instance mentioned above of a 
solitary pine sheltering 11 deodar plants and giving thom two 
feot in height above thoso in the open sufficiently proves this. 

‘We also examined some sowing (July 1895) Of blue pine in 
roughly made patches on two slopes in Ganwa. On a southerl 
aspect, 3,010 patches contained 1,371 blanks, and 169 patches wit! 
seedlings in them to the number of 3,973 ; percentage of sticcess is 
54:3, and of failure 45:5, ‘The average number of seedlings is 
2-4 per successful patch, 

On a westerly aspect, but on © much steeper slope, 847 
patches contained 397 blanks and 450 successful patches with 946 
seedlings in them, giving a percentage of success 53, and.of failure 

average number of seadlings is 21 per successful patch. 


AT. 
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Besides general inspection of the forest and measurements of 
the various plantations as given above, the following works were 
done by the students :-— 

307 basketted plants were put out in prepared pits in Ganwa, 
Snb-Compartment 7. (a) and (d). 

518 patches were sown with deodar seed and several contour 
lines were laid out for strip sowing. Last autumn the ground bad 
heen cleared and lightly hood up under two deodar seed bearers 
near the Forest Chauki, and the numbor of seedlings that had come 
up were counted, Under the first tree, belts J0 ft, wide were 
counted separately ; the first just above the tree contained 3 seed- 
Tings ; the second one with the tree in it, contained 18; then 
in descending order 21, 6, 5, 3, 0, 0, 0. 

‘Under the second tree, belts six feet wide were examined ; the 
one immediately above the tree ind 285 seudlings ; the one con- 
taining the tree had 920 ; and the three next belts helow, 701, 318, 
and 45 respectively. This small experiment shows that deodar 
seed is not carried far by the wind ; generally we noticed seed- 
lings underneath the parent tree and not out in the open at any 
distance. 

‘As mentioned above, snow has done an immense amount of 
damngo this year, a portion of a well stocked slope in the lower 

art of Ganwa, about one acre in. area, has been shaved clean oft, 

aving the underlying rack quite bare. The uprooted saplings 
might be transplanted into large pits "All over Bodyar, plants have 
been bent down, through an angle which varies from 40 degrees to 
80 degrees, It will be interesting to note in future years if they 
regain an erect position. 

‘A small insect, probably a Chermes, produces a gall at the ends 
of the branchos of spruce fir ; the bud becomes arrested in growth, 
thick and fleshy with soale-like leaves ; inside, around the edgos, 
may be observed numerous minute pink grubs, which eventual 
develop ino flies and leave the small cone-like bud throug! 
fa series of apertures. This year, we noticed very few of such 
galls, but in ordinary years they are quite common, 

‘A fungus, Ecidium Thomsoni, also attacks the onds of the 
side branches in the spruce fir producing pretty yellow tassols, 
which turn deep orange, then red, and then black, when they di 
and fall off. Neither the insect or the frngus appear to do ‘mach 
harm, and they do not attack, as a rule, tho leading shoots. 

Excursion to Moila. On the way we noticed an abandoned 
deodar nursery in a damp ravine shut in by trees. Such places 
are exposed to frost, and tho clovation being 8,000 feet which is 
too high for a deodar nursery, the site was wisely abandoned. 

6 boundary pillars o} Rolyar forest are made of dry rubble 
masonry 4 ft, cube on a plinth 8’x5'x1’, The wooden post 
bearing the number is fastened to a cross piece embedded in tho 
masonry to prevent its being pulled out, These pillars are un- 
necessarily large, costing Rs. 3-8-0 each. 
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From the top of Moila peak which is 9,058 ft. above the sea, 
there ia a grand panorama of the country round on all sides, To 
tho south wo have the compact Bodyar forest enclosed in an 
amphitheatre and looking from here particularly well stocked as we 
could not see the bure southern aspects ; the fire line on which we 
wero standing could be traced nearly the whole way round. To 
the west, we have the Chor Mountain nearly 12,000 ft. high and 
covered with forest except on the very summit, then more to the 

. north, the high peaks of Chachpur and Kuphar, over 10,000 ft. 
and covered with Karshu Oak and the white birch to the top. The 
Pabar and Tons valleys were visible for miles, and in the distance 
the leased forests of Lambatach and Deota could be made out, the 
horizon for more than 100 miles on the north being bounded by 
the snowy rungs, conspicuous in which rose the peaks of Bunder- 
punch, commonly known as Jumnotri, 

‘The grassy top of Moila itself is a high lovel grazing ground 
for the sheep and goats of the neighbouring villages, and their 
camping placos in small hollows aro common everywhere, with 
the piles of stones on which they keep fire burning all night to 
seare off leopards. On the north side of Moila we went down 
through tho second class forast of Missau. It is open to grazing, 
tnd closed to fire, and the reproduction is on the whole very go 
Here and there, the sheep and goats nibblo the young conifors, 
and reduce them to the state of stunted bushes, described in the 
Journal of 1888, as follows :— 

«We then passed through some forest near Kophti open to graz~ 
‘ing, and on the bare grassy slopes we found that the conifers are 
‘regularly browsed by sheep and goats. ‘Tho appearance presentod 
‘by the deodar, blue pine, and spruce fir when thos treated is re- 
“markable ; they resemble short squat bushes, much broader than 
‘high, with innumerable little branchos and twigs ; those we saw 
‘wore about ono foot high with a thick carrot-like root and, judging 
‘from the annual rings, 10 to 12 years’ old. We were not able to 
‘determine satisfactorily at what'time of the year this damage is 
‘done, but believe it to take place during the late autumn or early 
«winter, when the grass is killed by the early frost ; the conifers 
‘are probably also browsed when snow is on the ground.” 

it ig stated by the local Forest guards that this browsing takes 
place in tho summer when the sheep and goats first come up, and 
the young needles are fresh and juicy. 

But this grazing is not very’ axiansive except in tha immodinta 
neighbourhood of the camping grounds, and whorever there. is a 
suficiont number of seedlings on the ground the young plants 

nally grow up and form thickets, notably in the enso of the 

lue pine, ‘The great differonce in the reproduction between the 
Bodyar forest with its hot dry slopes and thick matted grass, and 
that in the Missan Forest is most striking and the principal reasons 
for this will be given hereafter. 


(To be continued.) 
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“Protected Forests,” 


In the April number of the Zndian Forester an article headed 
“ A ploa for Protacted Forests ” has appeared ; and though the 
article is both interesting and in the main justly supporis the 
point contended for, it has I think somewhat nissod tho. roal 
objection to the provisions as they stand in Act. VIL of 1878, 
rogarding Protected Forests, and also is calculated to give rise to 
some misapprehension of what the law really is. It was no part - 
of my intention in the fanual (and this will I Lope bo still clearer 
in my shortly forthcoming Lectures on Forest Law”) to object 
to making legal provision for the protection of Iands which, undor 
the cireumstanees, it is not worth while to trent under Chapter IT. 
if lands are liable to be washed away (and such lands seem to 
be mostly, in tho contemplation of the writer in the April Number) 
it is not likely that there will be any extensive rights of user in 
them and that alone would justify their being placed ‘under a 
system less complote than Chapter” { describes But. even so, the 
procedure under Chapter 11 would be very easy when there are 
no rights, for it is then very much a matter of form. 


It has always been contempleted (vide the Burma Act, 
KIX of 1881) that there should be legal provision for tho pro 
fection of forest and wasto lands which (for any causo) it is 
not desirable to demarcate and settle expensively. The casos in 
Which such provisions can be carefully’ applied are chiefly: (1) 
where the conditions are undeveloped, and it is not certain whother 
tho area is really wanted as permanent forest, or whether it had not 
botter be (ultimately) given up to cultivation; (2) where there are: 
no righis of any kind, so that there is really no need of any aotion 
but clear demarcation, and an announcement of the public right 
and public control of the area, so that new comers and others in 
future may not imagine that the area is “no man’s land” and 
available for thom to do what thoy like with; (8) where there are 
such complications that some kind of protection, howovér im- 
perfect, is hetter then none. And 1 may now add such a case as 
that now put forward—riverain forests where the alluvial area is 
liable to constant change. 

But the objection to Chapter IV. is its general principles 
that it appears fo allow the forests permanently roguired by all 
social, economical and climatic conditions. and possibly burdened 
with rights, to be called “Protected Forests’—although none of 
the essential elements of a really definite security of the area as 
State property (for the public benefit,) are provided, 

Chapter II alone represents the conditions under which.a 
forest pormanontly wanted for tho good of the country can be 
fally and legally established. ‘The whole question depends on the 
existence of rights (or long standing practices which are oquitably 
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regarded as rights). All waste land belongs in theory to the State, 
this being one of the most ancient land rights known in India, 
But time, neglect, and many othor circumstances have brought 
about # state of things in which the rights of the State have been 
mixed up (so to speak,) with what hava become (or are allowed 
to be) the prescriptive rights of villages or private persons. 

These are vague and indefinite in most cases. If there are no 
rights, no questions to be adjusted, thon of course there is no 
serious difficulty about tho procedure, even that under Chapter 
II becomes short and easy. Bot whon’ the forest is very much 
needed by the people, and therefore numerous demands for graz- 
ing, wood-cntting and other rights have grown up there, it is 
evident that we wanta permanence of the forest area, and its 
cultivation in snch a. way as to secure continued produetivoness— 
its always going on fulfilling its useful functions ; and that in 
the long run will not be dono if rights are not settled, if 
vague claims are not defined, and if it is uncertain what rights 
Government has and what rights other people have, and are still 
acquiring, by lapse of time. Chapter IV, it is evident (on an 
analysis of it) does not effect this: [ cannot woary you by going 
into’ the whole case, but permit me to remind you that, in ninety- 
nine cases out of a hundred, what is wanted is not the knowledge 
(a record) that some person or persona has a general unlimited 
right of ‘grazing’ (—anything and everything at any time) or of 
<woodeutting’, but a power to decide : to say as a Sottlement 
Officer, ‘I admit asa fair representation of what this man, or this 
“farm really needs, and what his (or its) equitably acknowledged 
«right ought to be, that he can graze so many cows and oxen, so many 
‘sheep, (or whatever it is) in cortain months, and under certain 
‘conditions, which are needed for the safety of the estate.’ Without 
that however, a mere enquiry and record of rights such as Sec. 28 
vaguely fj preacribes is of no use to the forest, and very little to the 
rightholders, Admittedly then, an officer could be appointed to make 
such an enquiry (which may be conceded by a process of inference, 
but no powor exists to enablo tho offer to dedine or decide anything, 
nor is there any appeal against a decision if one could be given. 
‘The powers cannot be conferred by Rules* for it is an obvious 
puneiple that Rules may fill in details, but cannot be used to 
extend the scope of an Act, and convey distinct powers, which 
the Act itself does not give, and indeed rather intedly omits. 
The whole difficulty was, that the Committee who revised the 
drait Act did not understand the subject, and they insisted on 
putting in Sec. 28, not to protect the forest, but to protect the 
Tight jolders inst the wicked and srasping Forest Officer ! 
They perceived that they must leave it vague, for if they provided the 


vet 1 must hore point out that Seotion 71 is no help, no power of declan is 
given, 
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necessary apparatus of letting there be a regular officer, with power 
to decide and to define, and with an appeal against his order, what 
would become of the difference hetweon Chapter II and Chapter 
IV (as altered by thom)? ‘Tho framors of the Act as it 
originally stood, always intended that, when for somo reason a 
complete and permanent setilemont was ot desirable or posiblo 
protection should be given by certain provisions, but that no altempt 
should he made to do the work of settlement, ‘ie, to define and 
record rights, It was always intended, that if anyone were 
prosecuted (which practically would rarely happen,) and he set up 
as a plea—'I did this because I had a right’—the plea should (if 
fairly probable or ostablishod,) be am entirely sufficient answer, 
Tho whole objection to Chapier IV then, ism Ut auch « ehaptr 
properly drafted is not usefl in certain cases, but that an imporiant 
and inconclusive procedure should not (merely to save trouble and 
expense,) be applied to forests in which rights ought to be settled 
once for all: and there is an obvious temptation to save trouble 
by declaring forests ‘ Protected ’ whieh, if they ara in the midst 
of a large population and much utilized by right-holders, will— 
as certamly as anything can in this world be predicted—slowly 
but auraly’ deteriorate ‘and. finally ‘disappear altogether, There 
ought to be only one class of forest regularly and sufficiently 
established to scouro its arma from boing frittored away, and its 
management, being suchas will enable the productiveness—for 
whatever is wanted, whether large timber for D. P. W. or small 
stuff, or grazing for the villages—to be sustained. 

In a “protected” forest, now rights may always he grow- 
ing up unless extraordinary carois taken, and if it is onco admittod 
that one porson or another has some kind of grazing, wood-cutting 
or othor right, it is impossible for any one to fix ‘how much? or 
“how many’ or any other feature of the rights which is at present 
uncertain, 

I do not know where the writer gots the idea that in a regular 
forest, work cannot be dono till settlement is over, while it ean in 
the other caso. Certainly the Act contains no such provisions. The 
forest beg proposed to be * reserved” is necessarily, to some 
extont, the property of Government ; and neither wood-eutting, nor 

rivate grazing (as itexiats,) need stop for the settlement, All that is 
legally required is that fresh attacks on the soil (clearings,) should 
not be made 0 as to intraduce. fresh complications of ownership : 
also that now rights should not go on growing up or that rights'as 
‘et unestablishod should complete a torm of years by prescription. 

ut Government is not obliged to suspond its work if any is going 
on, any more thana porson having a plot of land in the forest 
would be obliged to cease entting his crop or weeding tho field ; 
nor would exiting grating be stopped. Tho whole question I may 
repeat, is ona of the existence of rights: these, if not settled, have an 
awkward way of growing and sproading till in the end the attempt 
tocontest tho forest is given up. ‘Phere cannot be two ways of 
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seouring an area as a public estate for all time, For if one of the 
ways legally effects the object, the other must be superfluous. 
There can only be ono class of logally secure forests ; there may be 
other areas which though confessedly not secure, are placed under a 
certain degree of protection. It isa matter of local convenience 
and of a consideration of ali the probabilities of the future to deter- 
mine whether a secure forest~property should be constituted. ‘The 
danger is to suppose, that with forest really wanted, whether by the 
local population. or by the State for valuable timber, you can shirk the 
really needed elements of legal and final security under Chapter IT, 
by resorting to a (supposed) other form of permanent forest, which 
is really not satisfactory. Can any one point to a single ‘Protected 
Forest’ in India which és burdened with rights and whieh ought to 
bbe secure for all time, that bas had the rights defined so that thoy 
cannot grow, and that is so ordered thet new rights cannot arise in 
it? The record made under section 28 can have no other effect 
than that of informing Government that a number of rights either 
really exist or are claimed, go the Government may, if it thinks rights 
‘are numerous, decline to allow the forest to be ‘gazetted. That is 
really the sole object and intention of the alteration, It will be 
remombered that mm 1878 at any rate, the one (inveterate) idea 
prevailing in official circles was, that if a forest was much overrun by 
the grazing and other requirements of neighbouring villages, the one 
and only thing to do, was to give it up, without control, to the villages, 
and abstain from including it in the list of Government forests 
altogether. It is stipposed that somehow it would go on (at least ior 
immeasurably long time), supplying whut the villages wanted, without 
any care or cultivation. At best, it was vaguely dreamed, that in 
time, the villagers might be induced to do something of their own. 
accord to adopt measures of reproduction, 

Tho securing of area and the settlement of rights is, if anything, * 
more wanted in forests vory much in demand for satisfying ‘village 
requirements, than it is in forests which are valuable to tho State.as 
“‘nurseries for gigantic teak trees.” 

L trust that these remarks will not be taken as illnatured or 
as carping at a useful and elenrly stated paper of criticism, On 
the contrary, the appearance of such:n paper ought to be hailed with 
the greatest satisfaction. Nothing will be more conducive to the 
establishment. of sound idens of Forest law in practice, than tho 
ventilation of the whole subject and the examination of specific cases 
in the lights of legal’ rineiples and provisions of the Acts, such ashaye 
been, I think almost for the first time, done in the paper on which I 
have been remarking. 


B. H. B. P. 
Onford. May, 1893. 


298 FORNSTS VERSUS INSECTS, 


The Revenue of the Prussian State Forests. 


Tho annexed diagram with the following remarks taken from 
the Forst und Jagd Zeitung may be of interest to foresters. 

The area of tho State Forests of Prussia is about 24 million 
hectares or, say, 6,175,000 acres, ‘The expenditure amonnts to 
about 50 per cent, of the gross revenue: the net surplus during 
the last 20 years hes varied between 22 and 28 million marks, but 
in the last two years has reached 35 million marks, 

During the past 25 years, the gross revenue hag risen from 44 
to 78 million marks and 10 millions of this increase has teken 
place in the last 2 or 3 years. 

‘The increase in area during this period’ bas been about 4 
per cent, but about the same area bas been removed from Statr 

forest in the extinction of rights and whilst the area given was 
stocked with good forest, that acquired is either unstocked oe 
contains only young growth. 

‘The average sale price of the outturn has not increased ; the 
outturn however has increased from 7 to nearly 10 millions cubic 
metres, 

The conclusions arrived at are that, the selling price bein 
constant, the yield and the gross revenue have increased by 1/8rd, 
whilst the expenditure and the net revenue still retain the same 
proportion wz, 50 per cent. of the gross income. The net 
yevenue per hectare, viz., from 9 to 13 marks, is twice, in some 
cases thrice, more in other states of the German empire, but experi- 
enced foresters have doubts whether this high revenue is not exacted 
at the cost of the future and at any rate a high surplus is depen~ 
dent on so many circumstances that itis by itself no criterion of the 
skill and knowledge of the Forest Officer. The increase in gross 
revenue in the last few years is entirely due to moro extensive 
fellinge but it is not shown whether this increase in outturn is justi- 
fied by an increase increment and therefore whether or not the 
future revenue of the forests is injuriously affected. It is easy to 
increase the gross revenue from a forest by more extensive or 
intensive fellings, but the aim of the Forest Officer should be not 
to fell more trees but to grow more and better timber. 
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The Revenue of the Prussian State Forests. 


The annexed diagram with the following remarks taken from 
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about 50 per cent. of the gross revenue: the net surplus durin, 
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dent on so many circumstances that itis by itself no criterion of the 
skill and knowledge of the Forest Officer. The increase in gross 
revenue in tho lust few years is entirely due to more extensive 
fellings but it is not shown whether this increase in outturn is justi- 
fied by an inerease increment and therefore whether or not the 
future revenue of the forests is injuriously affected. It is easy to 
increase the gross revenue from a forest by more extensive or 
intensive fellings, but the aim of the Forest Officer should be not 
to fell more trees but to grow more and better timber, 
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Forests Versus Insects. 


Itis not only in tho casos which attract general notice, as in 
that of the sal trees in Assam which are said to have been com- 
pletely defolinted throughout two hundred miles of Forest in 1878, 
orin that of the teak plantations in Lower Burma which have 
recently been ablacked by an insect reported as doing as much or 
more damage than an ordinary forest fire, that injury is occasioned 
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to forests by insects in India. For damage is constantly going on 
almost unnoticed upon  seale which interferes to a serious extent 
with the operations of the Forest Department. For proof one need 
go no further from the Forest School than the nearest highway, 
where nine-tenths of the young toon trees that line the rond are 
stunted and their value as timber greatly reduced by the toon borer, 
which destroys the leading shoots almost as fast a8 they are put 
forth, Again, a walk down the Debra Canal road brings one to 
spendid clumps of bamboos whose value must be lowered in a very 

it degree by the tiny borer which so frequently reduces dry 
Gamboos to powder. But it is useless to multiply instances, for 
throughout the whole period of the growth of almost every forest 
tree in India, from the seed which is likely as not to be destroyed 
by weevil, to the timber which is liable fo be eventually eaten by 
white ants, there is hardly a moment when it is not to some extent 
subject to attack from one kind of insect or another. 

Something can no doubt occasionally be done, when the 
damage is noticed, but in the great majority of casos, curative 
measures are too costly for every day adoption in the forest. The 

juostion therefore of the general measures which are practicable 
for reducing liability to attack is of very great importance. The 

subject is one upon which the entomologist by himself is unable to 

express an authoritative opinion, for the matter largely depends 

upon practical considerations which the executive forest officer is 
fone in a position to weigh, 

‘The majority of destructive forest insects are said to be continu- 
ously present in greater or smaller numbers in the forest. Under 
ordinary circumstances they are kept down by natural enemies and 
disease, but they are always liable to increase. A hundred eggs is 
by no means a large number to be laid by a single inseot, and as, 
in the majority of eases, several gonerations can be gone through 
in one year, mauleplioation is excessively rapid, whenever bund 
ance of food and absence of natural enemies and disease happen to 
oconr in conjunction with woathor that is favourable to the devolop- 
ment of the species, 

The presence of dead and dying wood in a forest undoubtedly 
tends to promote the multiplication of boring insects of all kinda. 
This is particularly the case with bark borers which often do a 
great deal of damage. Again, fallen leaves and litter, whon left 
upon the ground, serve to shelter the pup of such insects as the 
destructive Teak Hyblea from the birds which would otherwise 
destroy them. Before systematic protection was organized, forest 
fires probably sorved ta “soma extent to clear the ground of” litter, 
though tho servico thus rendored was much more than compensated 
for, even so far as insects were concerned, by injury to the vitality 
of the trees, resulting in tho multiplication of boring insects. In 
forests that are protected from fire, and where the litter is not 
removed artificially, white ants are believed to be about the most 
important agents for converting dead wood into valnable soil. 
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Against this must bo balanced the damage these insects occasionally 
do to freshly planted trees, and their ravages in dry timber and 
other substances not intended for the entortainment of Termites, If 
white ants could be extirpated elsewhere it would uo doubt be most 
iujurious to encourage them in the forest hnt this not, being the 
case it moy vory possibly prove that the protection of their nests 
is in many cases beneficial upon the whole, as tending very materi- 
ally to reduce the amount of dead wood and litter of all kinds, 
The actual removal of dead wood and litter from the forest is no 
doubt most desirable wherever it is practicable, but the question of 
when this is the case must depend very largely upon local condi~ 
tions. In any case, the removal of the leaves, Senge desirable 
from an entomological point of view isnot likely to be approved 
by the forester who considers them useful in other ways to the 
trees. When it is impossible to remove dead wood altogether, 
ipping off the bark and burning itis the next best thing, as 
af is much less liable to harbour injurious insects when deprived of 


wo 
its bark. Prolonged immersion of timber in water is also said to be 
useful for the same purpose and is already largely utilized in the 
case of bamboos, though it is difficult to say to what extent it is to 
be recommended unconditionally for other timber, 

‘Another feature of general importance is the fact that almost 
gery destructive insect prefers som partioular specs of tree for 

ood, 


its thongh it may also attack other trees to a smaller extent, 
A forest therefore which consist of a mixed assortment of different 
kinds of trees offors less opportunity for wide-spread injury than 
one which consists chiefly of single species, For the trees which 
are not liable to attack from the particular insect which 
happens to be in the ascendant, not only escape themselves but also 
tend to confine damage to the spot where it originally started. 
This fact has been largely taken advantage of within the last fow 
years in the casa of the destructive nun caterpillars in the forests 
‘of Central Europo where belts were formed round infested areas 
by elenring way the spruce undergrowth which was found to be 
chiefly liable to attack, 

‘Again, the importance of protecting inscctivorous animals of 
all kinds, and especially insectivorous birds, is very gene 
appreciated, The number of destructive insects destroyed by bi 
in India is believed to be stupendous, (1) and it is most desirable 
to afford every possible protection to tho species that are of use. 
Caro however should be taken to. discriminate between such habi- 
tually insectivorous birds as the ground thrush (Pitta), which may 
he.looked upon as purely beneficial, and such species as the rosy 
gostor staring (Pastor revs) which isa to do. more harm in 

levouring seed than good in eating up insects. 
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jor Bingham writes with rogard to the destractive Teak Hybloa in 
t plantation attacked yy this insect onderful acene of activity, 
rr Fungle fowl, ground thrashes (Pitta) and ineeotivorous bitde ot 
all kinds crowd to the spot to feed upon the caterpillars. 
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We have seen that the multiplication of destructive pests. 
depends to. an enormous extent upon the presence or absence of" 
parasitic and predacebus insects and of disoswe, ‘These are elements 
of the very greatest importance and deserve careful consideration, 
though comparatively little has been ascertained upon the snbject 
in India. Datousive experiments, in sume cases allended with pro- 
mising results, are being conducted in different parts of the world 

in connection with the possibility of controlling them artificially, 

The matter may not improbably become of immense practical 

importance hereafter, and in any case should prove most interesting 
for forest officers to study, though it has not yet advanced to the 
stage of immediate utility. 


Catourra, } E. C. COTES. 
19th May 1893. 


The Grasses of the Sandur Hills. 


We have received from the Madras Government the Report of 
the Government Botanist Mr, M, A. Lawson on somo of the grasses 
of the Sandur Hills in Bellary which were sent to him for identifi- 
cation. The following remarks of Mr. Lawson on the condition of 
the specimens sent, show that there is reason to hope that the 
practical teaching in the dryin and preservation of plants now 
taught at the Forest School will not be wasted, 

“Tho specimens wore not properly prepared and had to be 
« macerated in water, separated, and re-dried, before they could be 
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Amended descriptions of Reserved forest boundaries 


The following Circular has recently issued on this subject. 
“ Cases arise in which it may he desirable to publish, by means of a 
‘fresh notification, amonded descriptions of the boundaries of forest- 
“reserves already notified under section 19 of the Indian Forest Act, 
‘or under other forost enactments, It has been ascertained that 
‘there is no legal objection to this course, if the fresh notification 
‘merely provides for the substitution of a more exact and definite 
‘description of the boundaries for that which was originally notified, 
‘and which, though purporting to describe the boundaries as they 
‘existed at the fine, has subsequently become incorrect or proved to 
“bo open to misconstruction. 

‘The procedure permitted in the foregoing paragraph must not 
“be held to extend to any such alteration of the boundaries on the 
“ground as would involve either the inclusion of new areas or the 
‘exclusion of any lands which have been declared by the provious 
“notification to be reserved forest. Such changes roquire either a 
‘new settlément of the additions-it is proposed to make, or, in the 
an of disforestation, the previous sanction of the Government of 
* India.” 


Ethnology in India. 


We have received from the Goverament of India papers re- 
lating to the Ethnological enquiries now being carried out all over 
India with Mr. H. H. Risloy, of the Bengal Civil Sorvice, as general 
Editor and referee. The enquiries will, of course, bring out and 
record an immense amount of valuable information, and, though 
we see that the Forest Department is not mentioned in the orders, 
we feel sure that there are many Forest Officers who might be 
consulted with great advantage, for there are probably few of its 
servants in India from whom Government could obtain information 
regarding jungle tribes and their manners and customs so easily as 
from those who manage its forests. 


Analysis of the bark of Cassia Auriculata. 


We have received official papers regarding some analysis of 
this bark so well known under the name of ¢ Avaram’ or ‘ Tangedu 
throughout Southern India, which were made by Mr. D. Hooper, 
the Nilgiti Quinologist, for the Mysore Forest Department. Ap- 
parently, at Hirst, the specimens sent were of young twigs only and 
so tho Inspector-Genoral of Forests and Plantations of Mysore 
complained to the Government of Madras and on enquiry the fact 
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was reported, As Mr. Lawson very properly pointed out, “the 
chemist is entirely depondan$ upon those who send articles for 
analysis for their sampling.” Mr. Hooper's report runas as 
follows -— 

“ Tho Inspector-General of Forests quotes an analysis of tangedu 
‘bark made by me four years ago and notices a discrepancy between 
‘the results aitd those obtained on the analysis of a samplo of the 
‘hark made in England by Professor Hummel. The sample 
‘was supplied me by Mr. Cameron and it consisted of young thin 
“bark in small quills and contained much chlorophyll. “It yielded 
“the following on analysis -— = 


“Tannin... 5 11-02 
‘Insoluble tannin (phlobaphone) 2:80 
‘Watery oxtract ts 22°35 
‘Ash a 415 


«Moisture a 

*On receiving this letter from tho Inspector-Genoral of Forests, 
«Lat once wrote for a samplo of tangodu bark a3 used in the tans 
{nerfs in Mysore distriet, and Mr. Cameron very kindly supplied 
‘mo with a3 tb, sample. 

“This bark was evidently from an older shrub as it was thicker 
‘and in largor quills, and the tincture of the bark, made with roc- 
“tified spirit, was brown and not green as in the former case, Tt 
“yielded on analysis the following constitueals :— 


“Tannin... ‘as i ws 20°12 
“Insoluble tannin (phlobaphene) « 490 
“« Watery extract or . ae 29°00 
‘Ash vee . wee 640 
‘Moisture... we 7:80 


<The amount of tannin was the mean of two separate determi- 
‘nations, and this result was controlled by another estimation made 
“by a difforont process, After exhausting the bark by means of 
“spirit and water, a rich coloring matter was dissolved out of the 
‘bark with alkaline solations. The tannin gave a blue-black colour 
‘with iron salts and therefore resembled gallotannic acid. 

“It will be seen from the above analyses that the disct 
‘referred to in the letter from Mysore was due to the fact at 
‘was supplied with some young bark of Cassia auriculata in the first 
‘instance, and results were made to compare with the analysis of 
‘matorer specimens of other astringent drugs. ‘That there is a great 
“difference in the amount of tannin in the bark taken from different 
“parts of tho troo will bo demonstrated from tho rosults obtained 
“recently in analysing some Acacia decurrens. The twig bark con- 
‘tained 14:7 per cent. of tannin, tho small or upper stem bark 25:4 
“per cent. and the thick or lower stem bark 33:4 per cent. 

“Tam glad to have had this opportunity of examining the well 
* known tangedu bark again, and trust the analysis will be interesting 
‘and satisfactory to the Inspector-General of Forests, Mysore, and 
“ta all who ace concerned in the economic products of this country.” 
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Chakla Drogmula, 


(Continued from page 279.) 


T must now hark back to Drogmula where demarcation was 
started ; the village is situated in a voritable plain dotted here and 
there with large walnuts, a chinar or two and hundreds of fruit trees, 
some in regular orchards and others seatiered about singly. ‘The 
ehinar does not thrive in this part of the country, tho soil bein, 
probably too hard, as tho tree appears to favour & sandy” soil with 
a good supply of water, At Drogmula village there is one ver 
curious old treo, tho original trunk js a, Wckoned and hollow abell 
but the base close to the ground has at size, 
perhaps 40 feet in circumference, and fit 
fomo 50 other stems, theso in turn as the] 
of an ordinary tree, dying at the top and best 
whole looking like’ small grove of ‘chine, Hite alee 
found tho erooked and Knotty Wr (Zizyphus oxyphylla), 
handsome sticks can sometimes be ablained from this. “ Dem: 


tion was begun in the forest adjoining this village and at first 

was great consternation among the villagers who imagine: 

all soris of terrible things wore going to happen from the p 
lind which 


up of the pillars. An idea got about that no 

even once ploughed, would be included, consequently ther 

rush to hack down a few bushes and drive a plough then 

and then claim it as cultivated land. Some of the attem, 
ticularly barefaced, the ploughs having been run along; 
ay before, Sometimes the peaple wero very obstinate, 

they could not exist if the pillars were erected and windi 

the usual threat, dear to the Kashmiri, 


of their own country, for Jack Kashmiri does 

heat any more than we do. However, they were quietetmatter 
atime and went on with the work, but it gets monotonous to 
have to mest and overcome the same silly objections in every 
new place. As a matter of fact we are very liberal, oxclnding not 
only all really cultivated land but also any that is onltivable, even 
at the expense of small patches of forest, Wo seldom have to 
clear lines through jungle, which delays the work very much, but 
ean generally find aa open Tine along the edge of the actual 
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forest ; the plan is to so @ the pillars or posts that standing 
at one, the next in either direction can be readily seen ; the posts 
are about 7 fect long of which one foot is sunk in the ground, 
then a stone pillar is built up romid tho post to 8 fect above ground 
leaving 3 feet of the post visible, this is quite a sufficient land- 
mark and inexpensive, Here and thore at prominent angles pulcka 
villars will be built, this will be done hereafter, the important thing 
4s to get the boundary marked out in order to prevent any more 
land being broken up for cultivation, I was rather amused at one 
fine old Goojur who began the usual whine about daubdd hojate 
do; [said “you are a pardesi surely you came from the Poonch 
State,” he admitted the soft impeachment. I theniold him he had 
no right to anything, the land being the property of the Kashmiris, 
but he said it was his Kismat to come long ago, so I retorted that 
I quite agreed and it was also my Kismat to come and pul up the 
pillars : this struck him and he grinned cheorfully admitting it was 
and we became friends once more! But ‘the most curious 
idea of all, is one that these people have to thé effect that I have 
Jeased the Kashmir forest for two years and they believe or 
retend to, that I want to shut them out of the forests. It seems 
wus that, although I have been two years in the State, they 
ets. It would appear that there was 
forests to a speculator just before I 
re likely an offer was made by some 
lown, if be got a lease. Luckily it 
‘not entertained, or there would not have been much forest left 5 
illagers probably honed of this and put tuo and two together 
fing it five! The prosdnt position of affairs is a curious one, 
this Department is somewhat in the position of a Bank on 
ha ron has set in, the run being to clear as much land as 
ible before the pillars are put up and then declare it a ten 
old field, Not long ago, I happened to go toan eminence 
afar off espied unmistukeable signs of a clearing in a forest 
8 the valley ; I at onco sped across and found to my disgust 

a Khybori, of whom there is a settlement in this part, 
n to nibble at a grand plateau, covered with a fine forest of 
nine, fast asa mouse would nibble a corner of a cheese. I 
hhad-tnrefore to stop work at Drogmula and hurry off to the place 
and for three days we were hard at work encireling this tableland 
* with a line of pillars, While engaged in this work wo found, alas,t 
that another miscreant had cultivated small area in the very 
centre of the forest : we hope, howevor, to get rid of him as it is 
retty certain this was unauthorised and not entered in his Kheirat. 
Five wearying part of it all is that wo know woll onongh this sort 
of thing is going on evorywhero : and what is far worse, the Goojurs 
from Poonch squatting in the heart of the forests, clearing and 
building villages. Oh’! for half dozen of my old friends of the 
Forest Department to ran tho thing through sharp and put an end 

to these little games 1! 
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Asthis Drognwla Chakla contains the only really valuable 
deodar forest in Kashmir proper, it has been decided to build a 
small forest house here. A lovely spot has been chosen on a small 
open platea at the foot of the main ridge, it is surrounded b; 
deodurs and other trees and elevated well above the plain, aud is 
just inside the forost boundary, A small stream of the purest 
water runs, just below, and white being far euough feam. villages to 
escape the village nuisances in the shape of dogs and eats, stilf near 
enough for all purposes of supplies and labour. It is hoped the 
house will be finished this summer, if so any Forest friends who 
find themselves in that locality are invited to make use of it, and 
they will not repent spending a few days in this beautiful spot, 
The forests near Drogmula village contain perhaps an equal 
proportion, roughly speaking, of dvodar and blue pine, and there 
are atill fine trees to be found here and there, but they are not to 
be compared with the forests near Kandi which are almost pure 
deodar and have many more first class trees. The reproduction is 
very good in both places in fayourable spots and us last year was 
a good seed year the ground is now covered with thousands of 
seedlings and as there is not much dunger of fires now, it is hoped 
that many will survive. If so, it is pretty certain that the re- 
stocking of blank spaces will be assured ; the grazing will hardly 
aifoct it sins vety few cattle graze inside the forest, and goats and 
sheep go to the grassy uplands beyond the limits of the deodar, 
Having seen a good deal of deodar forest in my time, I have pretty 
nearly come to the conclusion that we need not be so vor 
articular about eatte gearing, in fart would almost 0 50 fy 
to say that it would be beneficial in many places in keoping di 
the rank herbage, and if my friend A. L. M. in Chamba, 
only he induced, Mr. Editor, to send you his views on the si 

the question might he threshed out.*” [always think of Co 
ment No, 6 in Kalatope, which has never been closed to 

and yet its natural reproduction is wonderful ; I first saw 

back ‘as 1870 and 1871; and when,I held charge of thi 

in 1881, L went carefully over it and was surprised beyo; 

to see how the young trees had gradually grown beyoy 

of cattle, and how the blank spaces were being gradual 

of conrse the number of cattle using the pasturage 

then so it is almost everywhore in the hills. On the avuer hand 
in Kainthli and Bakani (Chamba) where no grazing whatever is 
allowed, it has been found that plants pat out ate completely 
choked by the strong growth of grass and other herbage. 


(To be continued.) 


*Nore.—We shall be glad if A. L. M. will seapond to thix invitation, 


Hos, Ep, 
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Forest fires in France. 


‘We read in the Revue des Eauz et Foréts that owing to the 
drought there have been some serious forest fires in different parts 
of the country. And the worst is that they were clearly due to 
incendiarism. Near Alencon, parts of the forests of Perscigne and 
Ecouves were burnt, mostly Scots pine. In tho Landes, about 137 
fq, miles have been burnt over and enormous damage done, 
Special measures have had to be taken and several persons have 
been arrested, one of them actually in the act of firing the forest of 
Teich, 


Forest Fires in England and America, 


e following extracts shew that tho present phenomenally 
son in England has been productive of serious forest con- 
ions. The results of fires in America as described in tho last 
are simply appalling. ‘They shew, if anything doos, the 
jof an American Forest Department, part of whore chief 
ss would be the organization of fire-protection and fire pro- 
‘works on a gigantic scale. 


veNoaKs.—A, firo has boen raging at Sealchart, near 
aks, and about forty acres of valuable underwood has been 


RUNDEL.—Shortly after noon on Sunday a_man lighted his 
Ind threw the match on the bank of the main road between 
‘tlborough and Arundel, Sussex. In an instant the grass and 
bracken took fire, the flames spread to the plantation at Waters- 
field Towers; and, in an incredibly short time, mora than four acres. 
of fir trees, shrubs, heather, aud bracken were blazing furiously, 
The fire was confined to the plantation, which was extensivel 
damaged, large numbers of trees and choice shrubs having been 
consumed. 


Awenica.—The forest fires in Northern Wisconsin, a portion 
of Minnesota, and the upper peninsula of Michigan continue to 
spread. In Minnesota the territory attacked by the flames extonds 
over fifty miles, and inclades eight new mining towns, fonr of which 
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havo been completely destroyed, In Wisconsin, the five isin 
soattered patches. Many small towns havo beon burned in the 
tract of country along the shore of Lake Superior, between 
Michigan and Minnesota, a disianee of ninety-six miles, the flames 
embracing nearly 8,000 square miles. Ashland and other large 
cities are in danger. It is estimated that 100,000,000 square fect 
of pine have alroady boen burned, and heavy rain can alone check 
the progress of the conflagration. 


Opening of closed forests in . France, 


In consequence of the severe drought in France orders have 
been issued to Conservators of Forests to do all in their power 
either by allowing pasture in closed forests or by concessions of 
cutting grass, leaves, eto, to assist the owners of cattle in getting 
over their present distress. Revue des Eaue et Foréts. 


The Rights of Khonds. 


Tho Khonds of the Mohiri hills in the Ganjam district sub- 
mitted a petition last year to H. E. the Governor of Madras 
setting forth certain grievances for which they craved redress, 
‘The first was that the fruit trees on their lands, instead of being 
left to their enjoyment, are leased out in auction by the Forest 
Dopartment ; second, that the officers of the Forest Department 
have abolished their ancient privileges of taking timber for 

loughs, fuel, house-building, &e. ; and third, that they are no 
fonger permitiod to clear jungle for cultivation. As regards the 
first grievance, Government and the Board of Revenue agree with 
the Collector that the Khonds deserve consideration. The old 
assessment on their lands was fixed with reference to both cultivated 
jJand and fruit trees, while the present assessment, which is in 
excess of the old, is calculated on the land alone. The present 
assessment was so fixed as to give nearly the amo average rate 
per aere as before, but it stands to reason that a village which 
could afford to pay an average rate of Rs. 1-2 per acre for wet 
and dry land ag long as it had also a number of fruit trees free 
of charge, can no longer afford the same rato when deprived of the 
trees. The loss to the Khonds can bo estimated by the fact that 
the produce of these trees is now leased out at an annual rental of 
Rs, 421, but this does not represent their full value to the Khonds, 
which may bo fixed correctly at Rs, 650, which is a great deal in 
a total assessment of Rs, 1,962 for the Mohiri hills, or roughly, a 
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third of the present assessment. But it is not intended to restore 
the old privilege of the use of forest produco free to the 
Khonds as it would not benefit these ignorant hill people, bat 
would eventually go into the maws of low comtry sowears, In 
fact, the Collector believes that the complaints really emanate from 
the latter and the Khonds are merely the “ stalking horso” of the 
sowears, to whom they are heavily indebted and who hope to make 
& profit from forest produce under cover of Khond rights, 
The fact of these unfortunate _Khonds being in the clutches of the 
sowears is proved by the fact that the patta ands of the village of 
Nilignda have actually pasced by Civil decree to the hands of a 
money-lender, Jodda ‘“Naiko, ob Berhampore, in satisfaction of 
debts due to him. To allow the Khonds the usufruct of the trees 
in the forest reserves free of charge is also most objectionable from 
a forest oint of view, and to give them the free use of the trees 
outside the reserve would remove but a small part of their griev- 
ance, while to reduce the assessment will be a boon to all and 
should benofit the Khonds and not the money-lender, excepting 
where the patta has actually passed to the latter. Government has, 
therefore, decided to compensate the Khonds proportionately for 
the loss of usufruct of the trees in the forest reserves only by 
reduction of assessment, and to restore to them, if they prefer it, 
the unrestricted enjoyment of all trees situated in the waste lands 
outside the reserves, As regards kameri cultivation or clearing 
jangle for cultivation and the cutting of wood, the Khonds cannot 

¢ said to have any legal grievance, for the former was a privilege 
and not a right, and had to be puta stop to in order to prevent 
the denudation of forests. The Khonds have liberty ta cut woad, 
bamboos, ée., to any extent outside the forest reserves free of 
charge for all private purposes, and the area excluded is sufficient 
to provide for their necessities for many years to come.—( Pioneer 
May 1893.) 


‘The Panoram.’ 


A photographic camera, which it seems probable will in the 
future play an important part in the mapping of unsurveyed 
countries, has been invented by Colonel R. W. Stewart, RJ EB, 
and Mr. Tweedy of Plymonth, Tt has the advantage of being 
smaller thon an ordinary camera of the same capacity, and 
is also lighter, all the fittings being made of aluminium, It is 
easy to manipulate, and not likely to get out of order. The 
instrument con ists of a rectangular box, whose length from back 
to front is a little more than the focal length of the lens to be 
used, its height is somewhat greater than the width of the film 
(for an 8-inch spool the height would be just 9 inches), and the 
breadth is a fixed dimension of 5 inches for all sizes. This 
Camera rests on a circular diso, forming the head of the tripod- 
stand; to the bottom of the box is serewed, in a central position, a 
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tubular arbor fitting into a socket in the dise and the camora 
revolves freely on the stand; the box opens down one of its 
vertical edges, so as to give access to the hinder part of the 
camera or roll-holder: in this roll-holder are fixed four vertical 
rollors. Tho first of these has the tissue supplied by the Bustaman 
Company wound on it, the second and third rollers serve to keep 
the film in the focal plane ; and the fourth, which is called the 
winder, is actuated by a clock motion, with fy escapoment, placed 
in tho front part of the camera, the fy being normally blocked by 
an arm actuated by a pneumatic ball and tube of the ordinary 
kind. When rei nied for use, the camera is set up on its stand 
and Jevelled, the clock is wound up, tho slit apertare adjusted, and 
a suitable stop ut in; the camera is then turned round till it 
points to the Jolt hund of tho. viow wired, the pneumatic bulb 
i squeezed when the clock starts working, and the camera begins 
to rotate, and continues to do so until the right-hand corner of the 
view is reached ; the bulb is then relaxed, the clock stops, and 
the camera coases to revolve, This is but a’ very _genoral descrip 
tion of this ingenious instrument, which if used'at each end of a 
base will give the angles between all objects photogrphed, ‘The 
speed of rotation of the camera itself, and the rollers on which 

Im is wound, being all actuated by one motor and connected with 
‘one another, the ratios of motion must remain the same, and as the 
rates of such motion can be regulated by altering the ratio of the 
diameters of the roller and its pulley, it follows hat the true rate of 
motion can be found. In the largor form of camera the films are 
rather more thun 5 feet tong, when photographs of the wholo 
circle are taken, in which case they are developed by being primed 
on to the periphery of a drum, mounted on » horizontal axis, the 
sonsitive surface just dipping into a dish holding the developer, the‘ 
drum is then rotated until development is complete,—( Geographia 
eal Journal.) 


Wayside Planting by Village Improvement Societies, 


In the planting of trees by village improvement societies both 
uso and beauty should bo included in “improvement,” What is 
useful and beantiful in one caso may be unnecessary and unploas- 
ing in another. The great aim should be appropriateness, For 
instance, no tree is more suitable for shading village strecte than 
the Elm, its high arching branchos affording ample shade, for 
comfort and not enough to keep the road in a muddy condition 
after rain. The old New England towns owe much of their charm 
to the wayside Elm, I refer especially to villages and towns where 
houses and shops are close togethor, Outside of towns, on inland 
Ligh-roads, long level stretches of Elms may be used effectively, 
especially where clusters of houses at short intervals form a semi~ 


82 


320 WAYSIDE PLANTING BY VILLAGE IMPROVEMENT sOOIETIRG, 


detached village, There are many other fine shade-treos which 
may be planted for variety:—the Oak, Maple, Beech, Chestnut and 
Linden. The Tulip-tree has recontly been suggested for roadside 
planting, but it is not a graceful tree for this purpose, 


Por a shade-tree along much frequented inland roads, tho Elm 
hos an evident advantage over conically shaped trees. It is 
admirably adapted, also, for ‘planting on home and school 
house grounds and for shade in fields. Along less frequen- 
ted roads, in many places, no trees should bo planted at all, 
I have in mind “a country road where occasional White 
Birches had grown up irrogalarly, and Maples had recently been, 
planted an cither side. In several instancos a young Maple was 
sot out directly under a good sized Birch. The new trees might 
have been grouped naturally at intervals for shade and thus made 
to harmonize with the irregular Birches, but the effect of this 
planting was formal in the extreme. [know also a triangle by 
@ country highway where a few Pitch Pines at one end have been 
left ina group. I doubt if any one would have thought of plant- 
ing Pines in such a spot in such a manner, but the effect of this 
natural arrangement is both interesting and beautiful, 


As a rule, our country road-sides aro at their host when 
planted by nature, Open views on one or both sides of tho way, 
alternating with shady spaces, are vastly more uttractive than, 
continuous, monotonous, artificial planting. Oveasionally we see 
a piece of toad on whioh trecs would be a& improvemen especi- 
ally where a now way has beoa ent throngh a bare rogion, But 
often nothing is wanted beyond leaving tho bushes ‘and’ vines 
unbarmed. Now and thon there is an obtrusively ugly spot whore 
an adjoining bank of the highway has been dug out for gravel or 
blasted for rock, In sucha spol, a clump of English Beeches or 
White Birches in th foreground would quickly soften 
he effect. In repairing our roads, eare should be taken not to 
disturb the wild Roses, Barberrios, Wilorberries and many other 
delightful shrabs and flowers whore they will flourish and multiply 
if left alone ; if those have been disturbed it would bo well to 
roplace them, 


I would urge, also, that our country roads be not widened 
unnecessarily, In villages and towns wile roads are important, 
but in the country, narrow roads ate, as a rule, much moro pictures 
sque. As to the useful side of the question, Professor Shaler, in 
a recent article on the “ Betterment of our Highways” writes 
“In this country as well as in most of the states of “Hurope, the 
tendency is to make the road-bed a good deal wider than’ sound 
practice dictates. A part of the badness of our American roais is 
generally due to the fact that the tracking is far too wide to be 
offectively maintained. In this, as in many other of the grosser 
arts, we may well take a lesson from the aricient Romans, perhaps 
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the earliest skilfal road-makors in the world. Their roads were, 
indeed, much narrower that those which are commonly found 
in our country districts.” 

If more trees are desired for a tree-lined sea-shore road with 
oveasional stretches afurding glimpses of the ocean, other kinds 
‘than inland Pines should be chosen. ‘These should not be set regular- 
ly in a row, but in occasional groups. Willows, and in some 
especially adapted places a row of Lombardy Poplars, harmonize 
with marsh or sea. An objection to Lombardy Poplars may be 
made because they are not long-lived; but where they are 
planted at rare intervals for beauty, not for shade, they can be 
replaced after a namber of years, 

1 should suggest that these three points be borne in mind : 
Where continuous passing and frequent lounges close to the road 
(as in village streets,) demand shade-trees; there artificial and 
rogular tree-planting, especially of Blms, is appropriate both for 
uso and beauty. That in improving conntry roads outside of 
villages, we should remember that improving doos not neces- 
sarily mean changing in effect apart from keeping the road in 
order, That what may be a most charming addition inland may 
be inharmonious by the sea ; and that in every case we shoul 
consider whether wa aro working for use or for beauty, or for both 
sombineds ao that each result may be appropriate.—(G@arden and 

forest.) 
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A tour in Jaunsar. 


April 27th. On the road from Bodyar to Koti-Kandsar, 
we noticed the natural reproduction ot Deodar and Bima 
Pine, which is particularly good in the lower portions of the 
Misstu block. ‘This young crop is entirely due to fire conservancy, 
which was instituted in 1872, and it has come up on favourable 
aspects, and under certain conditions, io spite of grazing. The 
following reasons are suggested in the Journal of 1891 for the 
excellence of this reproduction as compared with that in Bodyar !— 

«“ The soil of the Missau block is deeper and contains 
‘more moisture than that in the Bodyar block. The greater 
‘amount of moisture is due to the impervious nature of the shale 
‘or slate in the former block, and to the extremely permeable nature 
‘of the limostone, which is the prevailing rock, im the latter, Rain 
«falling on limestone passes through it at once, The Missaa block 
‘lying on northern and western slopes receives less sun and is 
‘generally cooler than the Bodyar block, which looks south and 
‘east. More snow falls on the slopos aboye the Missau block, this 
melts moro gradually, allowing a, larger portion of tho resulting 
‘water to infiltrate into the soil and ago” The loss of moisture 
“by evaporation is also less. 

*Shule decomposes readily to form a sail rich in clay, 
{while imesiono desomposss very slowly aul toms a vory shallow 
“Poor soi, tho purer the limestone the sbllower the reslting 
‘soil. 

“The altitude is less, the temporatnre is consequently greater, 
‘the growth more vigorous and natural regeneration favoured. 

‘The presence of mature Kail and Deodar trees on the slopes 
‘higher up in the Missau block capable of producing fertile seed 
‘in'lange quantities, Tho absence of secd-berrers in Bodyar Disc 
‘aud the thick matted growth of grass which prevents. seedlings 
“from germinating. 

* Beodae is not eaten by sheep when grass is available, and 
“there i sil plonty of gras in tho block. “Kail is not generally 
‘eaten by eatile owing to the great quantity of resin it contains 
‘and the consequently tumplensant taste of its Teaves.” 
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Tn the portion below Asmari Chak, we found the annual shoot 
of deodar in the open to be 24 inches, while that of blue pine was 
20 inches. ‘The farther we get way from the seed-besress the 
less deodar there is in proportion to blue pine, the seed of 
which is light and is carried further by the wind. It is in these 
lower portions, where the deodar is not so numerous, that cleanin; 
aro urgent, as the principal species is more likely to be suppressed. 
In 1890, cleanings were undertaken in this block, and now the 
blue pine are all dead, When a girdled pine is dead, the roots 
become quite rotten and it is liable to be blown down ina storm, 
orto be brought down by snow ; we noticed several instances of 
the latter, and the damage done to the deodar is considerable, Did 
funds and time permit, it would be better in the interests of tha 
crop to cut down tho blue pine, at the time of tho cleaning, as the 
fall of the sapling can then be easily directed ; but as nearly 
100 acres of this kind of crop in the Deoban range have to be 
operated apon every year according to the working plan, it may not 
be possible to do otherwise than girdle the large saplings. 

The wood of the girdled pine has been extensively attacked by 
the larvae of a Scolytid beetle ; it is not likely that any sound trees 
are injured by this insect, we saw no traces of this either last year 
or this. 

At Koti-Kandsar, somo of the students girdled or ent down 
blue pine in the Kophti block below the path to Deoban, and 
freed 775 deodars ; they also received instruction in Abney’s level, 
as used for finding the heights of trees. Tho area girdled last 
Year was iuspected and it is found that the pine were “begsaning 
to show symptoms of decay. 

We were there too short a time to count anuual rings, but the 
following measurements were made by the students in 1888 and 


‘In 1888, they counted the annual rings on throe deodar stumps 
close fo the camping-ground, with the following results + 


Fackes from Number of rings, Tnclee pon: Nawiber seria, 
pin 1 . 1D 


entre, LIL, 1, 
i son é 1d 3 18 
5 18 6 18 2 5 
5B 8 7 4 5 
3 6 3 8 10 a 
3 2 a 10 6 5 
4 8 & 13 5 5 
5 7 8 10 7 4 
7 3 5 9 0 1 
5 10 7 eight 
4 3 04n fromground 10° 1010 
6 405 ee 
6 5 Total 159 yra, 184 yrs. 162 yr 
Girth en ee Gn eG 
‘Mean rading 20" 19" 


‘Age when tree attained girth of @ fc 


20" 
68 108 89 
“Average No. of rings per inch radius <8 
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In 1891, the rings were counted on mean radii of 8 Deodar 
stumps : the results are tabulated below :— 


. Numper oF Rivas. 
Inches from the centre. . 
Ist tree. |2nd tree. | 3rd tree. 
Ist. 12 9 u 
2nd 6 7 i 
ard 12 8 9 
4th 14 6 4 
Sth 6 iL 10 
6th 4 9 6 
7th 3 7 10 
8th 3 9 9 
9th 4 14 10 
10th 3 9 12 
1lth 2 6 i 
12th 4 7 9 
13th 4 7 9 
14th 3 7 6 
15th 3 8 6 
16th 4 9 5 
17th 5 5 6 
18th 8 5 
19th 4 7 
20th 8 9 
2st 8 7 
22nd 8 8 
28rd 4 6 
24th Sei, 3 0 
‘Add for height above ground 3 5 
Total ... 130 
‘Mean radius in inches ny ee 16 20 
Age when treo attained girth of 6ft.| "71 98 | 100 
Averago No. of rings per inch... 6 9 9 


The mean of these observations gives 88 years as the age in 
which a deodar, in this forest, would attain six foot in girth. 
Tho Working Plan calculations, probably made froma greater 
number of observations, lead to 80 years); the difference is not 


great. 
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‘The deodar trees in the emall temple grove were measured 
with the following ronul ;— 


Firth. Height. 
1 1s" ee ae 
2 15 145° 
3 112" 158" 
4, 1'1l” os oe 160" 
5. 10'9" 145° 


In counting annual rings, the best plan is to measure the 
longest and shortest diameters, to add them up, and divide by 4 ; 
then find and mark the mean radius corresponding to this, there 
will genorally ‘be two, and to count and record the rings in 
every inch. We can thus ascertain theage at which the tree attain 
ed any given girth. To arrivo at asatisfactory result for any given 
forest a orge numbor of observations must be taken. 

29th April-—March from Koti-Kandsar to Konain ; the path 
lends through the village lands of Mengtar ond Timi, aud we 
observed several trees lopped for various purposes, the oaks and 
Geltis for fodder, deodar for litter and manure. The three zones 
of vegetation were well observed on the hill opposite, spruce and 
silver at the top on Kanjatra and Kophti ridge, then deodar with 
its associates blue pine and mora oak, and lower down chir pine 
with some ban oak. At the bottom of the valley we crossed the 
Binalgadh and found Cesalpinia sepiaria, Abbizzia Julibrissin, 
Pistacia integerrima, Rhamnus persica, Rhus semialata and Olea 
cspidata. From the Binalgadh to Konain is a stiff climb of some 
8,500 feet up a bare hill side. 

‘Ist and 2nd May, ‘Tbe monthly oral examinations in Forestry 
wore held on these dates. 

‘Wo inspected compartment 4,-Konain, in which improvement 
fellings were made last year, the trees being marked by tho students 
in 1851, as follows — 


Under | 1-2 fect |2-B feet | Over 
Specivs, 1 foot | 3 foot | Total. | Remarks, 
auoterylametardlamoter lamer 
Deodar wf E 1 [Head broken 
' badly. 
Kail wf 8 av 


ad 


Bai and Morlnde .., 
Other apectes 


The slope is steep (40°) and the aspect N. E,; the crop consists 
of spruce al dena, with biae pine, hire, mora oak, and a little 
silver fir. 
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‘Tho deodar troos in the «mall temple grove were measured 
with the following rosalt ;— 


Girth. Height. 
1, 189" eae we 128° 
a 18 . 145° 
3 112" on ae 158 
4, 10°11" “ . 160° 
5. 10'9" oe ” Pee COM 


In counting annual rings, the best plan is to measure the 
longest and shortest diameters, to add them up, and divide by 4 ; 
then find and mark the mean radius corresponling to this, there 
will generally be two, and to count and record the rings in 
every inch. ‘ecan thus ascertain the age at which the tree attain- 
ed any given girth, To arrive at asatisfactory result for any given 
forest a large number of observations must be taken. 

29th April—March from Koti-Kandsar to Konain 5 the path 
loads through the villago lands of Mangtar and Tiuni, aud we 
observed several trees lopped for various purposes, the oaks and 
Celtis for fodder, deodar for litter and manure. The threo zones 
of vegetation wore well observed on the hill opposite, spruce and 
silver at the top on Kanjatra and Kophti ridge, then deodar with 
its associates blue pine and mora oak, and lower down chir pine 
with some ban oak, At the bottom of the valley we crossed the 
Binulgadh and found Cwealpinia sepiaria, Albiczia Julibrissin, 
Pistacia integerrima, Rhamnus persica, Rhus semialata aud Olea 
cuspidata. From the Binalgadh to Konain is a stiff climb of some 
8,500 feet up a bare hill side. 


‘st and 2nd May. ‘The monthly oral examinations in Forestry 
were held on theso dates. 

‘We inspected compartment 4,-Konain, in which improvement 
fellinygs were made last year, the troes boing marked by the students 
in 1892, as follows :— 


Species, Total. | Remarks, 


3 
\diamoter|dinmeter diameter diameter| 


Deodar aw a 1 |Head broken 
i ‘badly. 

Kail a 8 7 

Rat and Morinda... | 76 24 


Other species 


‘The slope is steep (40°) and the aspect N. IB,; the crop consists 
of spruco al door, with blue pine birch, mora oa, and a little 
silver fir. 
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The object of the improvement fellings in this forest is as 
follows :— + 
‘1) to give more space to the crowns of deodar poles and 
Oo ‘feos by the Tomoval of inferior species, Fenorally 
aprags, which ate crowding them sp 
(2) to free deodar small poles and the larger saplings 
(especially if in groups) yy the removal of over- 
topping spruce and silver fir, 
(8) to give more room to fortile deodar seed bearers to 
enable them to bear seed. 

‘These are the principal object: ; and in cases where we come 
across groups of young saplings of fir, wo may give thom moro 
room by removing one or two mature firs around them. All 
material can be utilized as fuel, owing to the new road to Chakrata, 
vid Pandawa. 

Woe nfarked troes in this compartment as under :— 


Kind ofteee, {Umer ) go | o—o | ABV | otal, | Remarks, 
Blue pine ~{ @{ at a] of 6 
Fire so} a] a7} a2} 100 
Deodar a 1 1 0 ° 2 \Broken tops, 
Miscellaneous ae 1 3 3 1 8 
Dead trees 3 wo 4 1 18 | More dead 
troee were 
marked than 
the No. given 
here, 
‘Total wo 83 66 a ty ab 


Firo consereaney was futroduced here in 187%, and beforo 
that, fire must have been severe, as the charred remains of many old 
treos and the Inrgo sears on the upper sides of many standing 
aeodars testify, ‘The Konain forest has heen heavily worked in past 
years for building matorial for Chakrata, and the supply of green 
‘and dry timber to the villagers; but in spite of these heav: 
demands, the forest has a grand future before it, as it is well 
stocked, and consists for the most part of deodar ; there are some 
splendid deodar thickets with complete canopy. 

‘Wo examined deodar plantation No. 2 of 1876, in Compart- 
ment 4, The place is well drained and sheltered, soil good, aspect 
N. E, The planting was doue close, 5 feet by 5 fest, and the lower 
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Branches are now dead, As an exercise, we pruned off the dead 
branches up to two fect from the ground. "The seeds were sown in 
the Tika nursery in 1872, pricked out into narsery fines in 1874, 
and put out in 1876, in pits 5 feet by 5 feet, Measurements made 
are as follows :— 

1885 average height 50 plants 5 ft 9 in 
1893 ” 57 » Bw, 4 » 
Some of the original plants which havo been allowed to grow 
on in the Tike nursery ate now about 15 feot high. ‘The spot 
chosen is perhaps too Hat for deodar and not sufficiently drained, 
as these plants do not compare favourably with a similar ease in 

Bodynr (vide page 287.) 

‘e examined some instances of plot sowing near the nursery + 
the plots are 10 foet by 10 fect scattered about among Indigofera 
and other shrubs, and contain from 6 to 10 plants each, probably 
45 years old, the Jength of the annual shoot being 13 inches, 

‘Another instance of plot sowing is to be found in the Chaulu 
that,’ Siari block, where in 1875 -a clear felling was made over 
an area abont 600 yards long and 300 yards wide. The aspect of 
this placo is N.E, and the gradient about 25°. A few 
more and spruco wore left as seed hearers, and immediately undor 
tha former, some seedlings of mora may be found ; but chsrotea 
tho area was over-grown with willows, poplars, brambles, Strobilan- 
thes, and other shrubs, and the reproduction by seed was nil. 
Hence in 1881, plots 5 feet by 5 fest were sown with deodar seed, 
500 seads to plot; superfans plants which came up aro used 
in filling up blanks. We counted 43 plots and found 764 plants, 

iving us an average of 18 plants in one plot with an avorage 

ight of 6 feet; it would be advisable to thin out these plants 
leaving 2 or 3 of the dominant ones ineach plot. ‘This area is 
interesting as demonstrating how important it is to avoid making 
anything in the nature of a clear felling in these hills. 


The Gidhi Khud Coppice of Karshu Oak. 


This coppice forms a portion of the Hajawa Forest and is 
included in a working circle with two detached areas of Karshu 
as follows — 


Gidhi Kbud 12° compte. 38 acres, 
Hajawa ns Bo, 
Salt 4 Ry 

Total 20, 2 


From the above it will appear that the rotation of the coppice 
is 20 years, and the averago size of the annual coupe 3°1 acros. 
The elevation of Gidhi Kbud is over 9,000 feet and growth at this 
height is not very rapid ; hence it remains to be proved whether 
a rotation of 20 years is sufficiently long to yield fair sized furl. 

Alternate compartments are worked in succession, 60 that the 
intermediate compartments may afford protection against wind, 
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frost, &c, and a shelter belt has been preserved along tho top of the 
ridge. Snow is to be feared at this elevation, and we noticed the 
effects of the late severe winter in the breaking off of the young 
coppice shoots with the bark of the stool attacked, 

The standards have been well chosen and are uniformly distri- 
buted, with stright stoms, and firly broad, symmetrical crowns 
which will now expand owing to more room, 

Folling, cutting and stacking aro done by contract at Rs 2 

er 100 st. o, ft, the contractor being bound to ent below 6 
Trohes from the ground ; the stools are afterwards dressed by dai 
labour. Oniy stools of a foot indiameter or less are dressé 
‘The experiment of ringing stools of large trees, instead of dressing 
them, has been found unsuccessful and therefore abandoned, 

It does not pay to carry the small branch wood to Chakrata, 
end anything under 2 inchos diameter is left on the ground. In 
some places these branches are lying on the coupe in deep masses, 
not only injuring the shoots, and proventing their growing up, 
but also preventing the germination of any seed that may bershe 
Yn all our Indian coppices, at some distasice from the market, this 
disposal of the branch wood is a matter of serious difficulty, and 
merits more attention. Fortunately, inadamp climate, the material 
soon rots, but. nat hefore it has had time to injure the rtosle, 

It is important to notice that the compartments above the road 
are being worked first, and then will follow those below the road, 
0 that no damago will be done to coppice shoots by logs, trees, ee, 
falling down on to them from above. 

The following table shows the yield of the compartments 
siroody out over 


Tail 
ower (LE | de [ de 
g) age ET 
E; 4/2 |2 18 


| 
i 
1 
| 
i 


‘S 
ese 
Baa 

‘2 


¥ 
Nov. 1992 | 2 50 | "5,500 | *2,750 *Entimated, 


The-trees which are being felled now are clearly very much 
older than 20 years, and it is certain that the yield at the begin- 
ning of the next rotation, will fall far short of” the present yield 
which avera, os up to date 8,382 st. c. ft, per acre, Karshu acorns 


have been dibbled in some of the compartments already worked 
over, and have come up successfully, There are so many old stools 
which produce no shoots that it is obvious something of this kind 


must be done, 
(Zo be continust) 


$22 FOREST ADMINIOTRATION IN THE ORNTRAL PROVINCES. 
Forest Administration in the Central Provinces. 


In the last October number of the Indian Forester there 
appeared an article setting forth roughly the “present forest 
axroinistration of the ©. P." ; and making cortain remarks with 
reference to “impending legislation.” This article was written at 
a time when tho Local Government had fully convinced itself 
ihat eome alteration had to bo made in the presont adminis- 
tration ; and, taking up its stand on the hardships of the agricul- 
turists, and the “Zulum”—to use a well-known Anglo-Indian 
term—of the Department, it was ready to clutch at any straw, 
provided it could say that something had been done. 

Under these circumstances, there was a fear—a great fear— 
that the popular ery of the uninitiated for “ Commutation” 
should be accepted. ‘But, as was pointed out on page 418 of the 
Indian Forester for November, 1892, this proposal “which would 
surely have been a step backwards instead of one of progress” was 
repeated by the Chief Commissioner. 

Since that time much has happened. The reign of Morpheus 
has truly passed ; and we are now in the midst of the atest 
revolution the forest administration of this or any other Province 
has ever witnessed. In one half of the Province only—to quote 
the words of those in authority—* over 1550 square miles of forests 
will thus shortly be provided with working plans” ; actual com- 
pilation of the plans being completed by about this time next year. 

With reference to the introduction of this scheme I ‘have 
recently had an opportunity of perusing a most interesting note 
relating solely— as far as statistics are concerned—to the forest 
area of the Northern Circle; though, as far as the scheme is 
concerned, it is to be applied without modification both in the 
the Northern and Southern Circles. 1 had hoped, before this, to 
have read an account of this revolutionary undertaking in this 
Magazine: but as nothing has yet appeared, the following notes 
which I have been able to collect, may be of interest to the 
readers of the ‘ Forester.’ 

T will begin by giving a few statistics, relating only to the 
Southern Circle, which will aid materially in arriving at an 
understanding of the scheme ; after which, » short account of the 
scheme itself’ will follow. 

As a preliminary, it may be of interest to note that the half of 
the Province forming the Northern Circle, occupies an area of 
10,079 square miles, including forest land and cultivation ; and this 
country is inhabited by a population of 3,476,595 souls, as returned 
at tho last census, Nowy, the area of the Malguzari and Zemindari 
or Proprietary Forests, situated in this tract, is given as 11,014 
square miles; so that, supposing the inhabitants to be solely 
dependent on tho private resources of the Province for their 
forest requirements, it would follow that 1:4 acres per head of 
population would be available. 
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Dr. Schlich tn his book on Forestry, has stated that for a nation 
1 acto per head of population is a sufficient area of furest to meet 
the requirements of the people. Consequently it would appoar that 
the people are independent of Government Forests, There is reason 
to believe, however, that the above figures do not in reality express 
the wooded private areas—that is to say, that in the above figares 
the word forest must be taken in its very general and widest signi- 
fication ; and not in the senso, of “woods.” And as will be seen 
from figures given below, there is a decided demand on the Govern- 
ment forests. 
Let us turn now to the Government Forests, ‘The total ara 
is given at 10,079 squares miles, which is mada np as follows :— 
Fire—protected and closed forests 2,822 aq,, miles 
‘Area to be excised from Govt., forests 2249 .. 
Open forests 5,008, 


Total 10,079 sq., miles. 

Deducting the area which is shortly to be excised, it follows 
that 7,880 square miles is the aroa of Government forests which 
will be permanently retained by the Forest Department of these 
Provinces. 

Of this 2,822 square milos is the area of Closed forests * and 
the remainder 5,008 square miles, constituting the open forests, in 
the area to which the scheme to be desoribed is ta be applied. 

This area of 6,008 square miles is not, however, whally wooded 
and it is estimated that 45% of the total area consists of blanks. 
From which the following {s deduced :-— 

Area 


of open foresta 5,008 2q., miles 
Deduct avea of blanks 353 
Wooded aren 2,755 square miles, 


Now, in this area of 2,755 square miles, [ gather that 4 valua- 
tion Surveys by cutting over a total aroa of 195% acres, were 
carried out with the following results per acre, after leaving 30 
standards <— 


Valuat 


wh a Survey. 
roduce, 


I u UL Iv 
in tons | in tons | in tons | in tone 
(a) Timber H 6 
@) Fuel 7 624 i 
Total 9 72d 6 


+ For definition of “Closed” and “Open” { i 
Fadian Forca’er for Oataber, 1862. pen” foresta, vide pages hid 
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These results would give an average of 6°7 tons of wood to 
the acre. 
‘And, therefore, for the purpose of Working Plans, the follow- 
ing avorage is accepted, after leaving 30 reserves to the acres :— 
(a) Timber ie 1 ton 
(b) Fuel ai we 4 tone 


Total per acre 5 ton! 


Accopting this average yield as correct, wo arive at the result 
that on the 2,755 square miles forming the wooded portion of the 
“Open Forests” the following is the stocking :— 

(a) Timber . sv» 1,763,200 tons 
(8) Firewood 1! i) 7,052,800, 


Total 8,816,000 tons 
_ Now, as to tho consumption from these forests, as caleulnted 
by the registered sales of the previous year 1891-2, the following 
is the result :-— 
(@) Timber = ss 11,852 tons 
fb) Firewood =... we AT B16 


Total 59,168 tons 


Or, reducing this to acres, at $ tons to the acre, wo havo that 
the area to be cut over yearly to meet the demands is equal to 
11,834 acres, as compared with 1,768,200 acres of well stocked 
forest available. 

‘Having said so much by way of preface, it is now time that 
we turned our attention to the details of the scheme itself. 
Roughly speaking, it may be stated that the usual practice in pre- 
paring Working Plans is to start with a forest—that is with a tract 
of wooded country of given area; then to divide this area into 
Dlocks and compartments; then to fix the rotation; then to 
determine the yield per acre, and finally to fix the annual cuttings, 
In the Centra] Provinces, however, this procedure is to be com- 
pltely reversed. Above, we have shown that the consumption. 

from the forests of the Northern Circle during the year 1891-92, 
was equal to 59,108 tons, this quantity being tho registered con 


sumption during the year 1891-92, for the whole of the Northern 
Circle, which is divided into 8 Forest Divisions; these again being 
divided into so meny Ranges. So that the consumption from 
the Government Forests of each Division, and of each Range is” 
known. Farther, in each Range thero are a number of licensed 
vendors whose duty it bas been to sell licenses at fixed rates per 
eartload or headload to the people requiring forest produce, the 
purchasers being permitted to ont and remove the same from any 
pact ofthe forest served by a particular license vendor. It follows 

at aot only is tho total ale of forest produos per annum, from 
ench license vending station known, but also the quantity of 
produce removed from the hoart of Govétnment forest land, for the 
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extraction of produce from which licenses were sold at a fixed 
license vending station. : 

Now, this knowledge may he called the foundation stone of 
our scheme ; for, not only does it aid materially in determining 
the number of working circles which are to be established in any 
Range, the working circle being so fixed and in such number 
that no inconvenience is to be caused to the people in carying pro- 
duce removed from the annual cuttings, for long distances to their 
homes ; but this knowledge is indispensuble for determining the 
sizo or area of annual cuttings, and of working circles, in a 
manner which will now be described. 

For the purpose of introducing this new scheme the first 
thing to be done is to determine the annual yield which is required 
from a particular tract of forest—that is ‘to determine the con- 
sumption in tons during the year 189J-92 from this tract. This 
information in cartloads and headloads, is obtained in the manner 
just explained from the licenso vendor, who as been selling licenses 
for that particular tract ; and on the assumption that J ton=3°3 
cartloads=36 headloads, the tonnage follows. 

The yiold which the annual cuttings of the working circle, 
which it is proposed to astablish in a part of a Range, that is, the 
registered quantity yearly consumed in the tract having thus been 
fixed, it has been thought expedient to add to it 50% “to meet the 
‘more than probable increasing demands which are cortain to be 
‘made on the forests if the selling rates are lowered.” And now 
by dividing the resultant figure by 5—(ie. 5 tons, the average 
stocking of the open forests of tho C-P., as above oxplained)—the 
number of acres of wood which require to be felled 
estimated out-tumn is determined. 

Tho nextand final step, the fixing of the working circle, is quite 
as simple, It bas beon shown above that “45 per cent of the total 
aroa of the open forests consista of blanks” consequently as the 
rotation ia fixed at 80 peers for the following reasons, ‘namely, 
“that the coppicing facuity of the several spocies to bo dealt with is 
‘not lost but is well maintained within that age oven extending 4] 
‘to and beyond 50 yearsin most species. ‘Tesk coppices fairly well 
i. ap to 50 years; so do sal, lendhya, mohwa, sirioa and numerous 
‘others which yield valuable timbor and other products” ; the idex 
being to produce poles from 9 to 12 inchs and up to 18 inches 
girth, such poles “being in greatest demand by the people, as 
‘with them they build their houses, fence their fields, and 
‘employ them as. supports for sugar-cane crops ”—it follows. that 
by multiplying the number of acres thus found by 54°54, (i, Lx 
818 x 30 = 54:54), the aroa of the required working circle will 
be derived. 

The following example will, perhaps, best illustrate the 
method :— 


Suppose that the registered consumption of wood for the | 


pose 
locality in the years 1891-92 was 10 tons, 50 par cent added would 


to yield the . 


. 
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raise this to 15 tons, ‘The required area of forest sxpected to yield 
15 tons or the average rate of 5 tons per acre will be 3 acres, 
then 3 multiplied by 5454—163-62 acres will be the area of the 
Working Circle. 

The area of tho reqaired Working Circlo having thus been 
fixed, theoretically, it is in the next place to be laid down, practic 
ally, on tho ground—a portion of forest of the required area of the 
Working Circle being carved out from the existing forest area, 
‘This being done it only remains now to say a few words with re- 
forence to the mothod of troatment and the method of conducting 
the fellings, From what has already heen said it will have been 
gathored that the “method of treatment ” or sylvicultural system 
is to be that of coppice with standards, the numbor of standards 
boing fixed at 60 to the acro, besides all troes having a ciroum- 
ference area of 8 foot, The rotation, for reasons above given, is 
fixed at 80 years, 


As to tho method of condacting the fellings, the perio! of 30 
yoars is to be divided into 2 periods of 15 yours and the tellings 
Will be condactod on the method of strips, 5 chains broad, and not 
more than 20 chains in length, the trees on every alternate strip 
being left. standing, each strip and alternato belt of trees thus being 
of egal width occupying equal areas. That is to say that porfect 

rallellograms 5 chains broad, 10 to 20 chaine lodg, are to. be 
Kid dows on the ground, and'cut alternately. The entire area of 
the Working Circle will thus be gone over during the first 15 
years, and in the 16th year tho fellings will recommence, the 
alternate belts being then felled—and so on to the 80th year. 

In conclusion it is only necessary to say a fow words with 
reference to the effects of this now echeme in upsetting the old 
aystom of management, In the old days the person requiring a 
forest produce hud merely to purchase a license at the nearest 
license vending station and armed with his license and his axe 
ho had the run of the whole forest wherein to satisfy his desires. 
‘There was practically no chock and certainly no system. 


By the introduction of the new scheme above described all 
the Government forests will be closed and reserved, with the ox- 
ception of the annual cuttings, that is the strips which are to be 
annually felled and from which alone green wood is to be obtain~ 
able: the license vendor residing on he site of the outing aroa, 
in order that no great inconvenience be caused to the people 
dependent on the Government forests, their produce for the annual 
fellings are to be fairly close together ; in fact the number 
of working circles which have beon established in the difforent 
Forests Divisions would appear to vary from 80 to over 60. For 
these, working plans are to bo prepared at onoe, and in the words 
sltoady used above, over “1,550 square miles of forest will thus 
‘shortly be provided with Working Plans ”; “ the actual compilation 


7 
PORRST CONSERVANCY IN THE CATOHMENT ARGAS OF TANKS, 337 


of Plans being completed by about October 1893, Thus wo have 
to contemplate the following mysteries, To begin with, a Province, 
which has an area of Government Forest equal to « acres which have 
been worked for over 30 years without even the elements of a 
Working Plan being thought necessary ; though a consumption 
of about y tons has been the average yearly quantity of material 
removed from these forests, the whole of this produce having been 
extracted at the will and pleasure of the hh 

of a Government Forest without let or 
a single year, from the Government forests of this Province not a 
single stick will be removed except in accordance with the provi- 
sions of a Working Plan. 

In this article, only « rough description of the scheme which 
is now, it is understood, in working order, has been given, Details 
have boen omitted, as being, perhaps, tedious and unnecessary to 
the understanding of the scheme itself. Similarly, all criticisms of 
the scheme havo been avoided : though both these matters might 
well form the subjects of speciul articles. 


Tuscan. 


Forest Conservancy in the Catchment areas of tanks. 


An interesting discussion has lately taken place on the advant- 
ages and disadvantages, from the point of view of water supply, of 
fostering woody and herbaceous growth in tho drainage area of the 
Danta tank in Ajmere, whore the climate is dry, evaporation groat, 
and the rainfall slight'und uncoriain in its character. It bas been 
found impossible, in this caso, to arrive at fairly reliable eonclu- 
sions ; but the general question does not appear, in India at least, 
to have ever been systematically investigated, ' Should any of out 
renders have had special opportunities for observing how forest 
conservancy in such a climate affects, in loose dey soils, the re- 
tention of water on sloping ground, ‘ihe record of their viows in 
this journal would no doubt he of ‘advantage in elucidating the 
question, 

The tank alluded to was completed in 1878. It is situated 
among low steeply-sloping hills ina very dry climate, the average 
annual rainfall being shout 16 inches. he-deninage aren. eaters 
over abont 3 sqnare miles, the whole being a rocky basin, covered 
thinly with a light sandy soil. ‘The vegetation, when protectad, is 
of the poorest kind—low stanted trees or shrubs, with grass, much 
of which disappears in seasons of dronght, ‘The forest growth in 
the catchment area was first conserved in 1880, and has since been 
uninterruptedly protected. Conservancy was undertaken because 
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it was confidently expected that, not only by this means would the 
silting-up of the tank-bed be impeded, but, more especially, that 
the brushwood and grass wonld enuble a greater percentage of the 
tutul cainfall Wo reach the reservoir, by 1g, evaporation aud 
by causing water to flow off tho slopes less rapidly and to continue 
flowing for somo time after the cessation of rain, The assuring 
of a slow and continuous flow, provided that the total in-take of 
water in the tank is not thereby much reduced, would be, in this 
ease, of special importance, as ovaporation fromthe tanks surface is 
probably greater than when the water is flowing towards the 
reservoir, In 1892, howover, after 12 yoars of forest conservancy, 
‘it was reported that the tank had dried up, and it was proposed to 

ermit, ‘heneeforward unrestricted grazing and the cutting of 

shes during the greater part of each year in the aren drained by 
the tank, It was argued that the effect of forest conservancy was, 
by retarding the flow into the tank, to increase the loss by evapora 
tion, This argument was founded mainly on the accepted fact that, 
in previous yoars, the tank had only been filled after very heavy 
rainfall. No proof was adduced that the in-take of water would 
have been greater had the vegetation not been protected ; but it 
was roundly staled that the drainngo aroa would be best adapted 
to its requirements were the whole surface covered with a smooth 
impermeable substance, such as asphalt. Before coming to a con- 
clusion, the local authorities undertook a further enquiry as to the 
circumstances of the reservoir, and the effect which the presence 
or absenes of forest growth has cn the quantity of water actuall: 
becoming available in that and other local tanks similarly situated. 
The result of this enquiry is that data are not available ‘on which 
the matter can be set at rest. The various officials consulted are 
fairly evenly divided in opinion : some considering, for instance, 
that, when the rainfall is slight, the water has a better_chance of 
ultimately reaching the tank if the vegeiation on the hill slopes is 
protected ; others condemning forest conservancy as an unmixed 
evil from the point of view concerned. The course finally adopted 
has been to defer the settlement of the question for a short term of 
years, during which the quantity and character of the rainfall and 
other particulurs will be systematically observed and recorded, 
Although the disonssion has been hitherto to a great extent based 
on academic considerations, it has raised an_ interesting question 
which, in some localities, must be of considerable economic import- 
ance, There are many localities in Southern India which must be 
yery similar to that in Ajmere, where tanks surrounded by hills 
which have been taken up as Reserves might be expected to give 
information. Most especially are such localities common in the 
Ceded Districts and we hope some of onr readers in those Districts 
will give us their experince. And as regards the Danta tank, 
the results of the experiments to be undertaken will influence the 
solution of similar problems in various parts of India, 
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Charcoal for Iron Smelting. 


In the annual report of the Geological Survey of India for 
1892 it is stated with reference to the iron-ores of Southern India 
Ui ths question of the successful development of the enormons 
iron-ore deposits of the Salem District. becomes eventually a forest 
problem, as there is no coal in the district and no immediate pros- 
pect of profitably nsing for this purpose, on account of heavy tran- 
sit charges, the coal raised in other Provinces. It may be urged 
that it by no means follows that because an iron industry cannot 
be developed owing to the costliness of coul, charcoal can. there- 
fore bo made available at a sufficiently low-cost to float the 
industry. Butit certainly behoves the Forest Department to put 
forward such a report of ifs resources, and possibilities, as will dis- 
tinetly show to what extent, both as regards material and as 
regards cost, it can contribute towards the utilization of the ore. 


In view to this, the first information required seems to be 
a reliable statement of the quantity of charcoal required to produce 
aton ofiron. Such authorities as Sir Dietrich Brandis and Dr. 
Schlich pronounced this to be 2} to 83 tons, and their statements, 
have so far as wo know, remained unquestioned, up to the appear- 
anee of a letter in the Pioneer by Mr. Charles McMinn, dated 20th 
March Just, in which it is said :—* In the Blandfer furnace, writes 
‘Greonwood, page 134, tho consumption of charcoal is 164 owt, por 
‘ton of pig produced.” ‘The actual experience of our roadors is 
earnestly sought in order to reconcile these different authorities, Our 
Vimited acquaintance with the subject of iron smelting goes to show 
that in a rule of thumb sort of measure equal quantities by weight 
of ore and charcoal are used, and that it is more likely that 16% 
ewt. of charcoal are consumed ina Blandfer furnace to smelt a 
ton of ore, than to produce a tou of iron, 

‘Then comes tho question of the yield of the ores, In Watt's 
Economie Dictionary, we find that Salem magnetite containing 17 
per cent, of metal yields by the methods in vogue only 15 per cent, 
Can 50 per cent. be obtained from the richest ores with an expendi- 
ture of charcoal of two tons to one ton of iron produced ? Or can 
better or worse results only be obtained? 

With further reference to Mr. McMinn’s letter above quoted 
and which is reproduced below* it may be safely asserted that the 
constituents of wood absolutely dispose of the matler of ning 
by any process of carbonisation more than 25 per cent. of the wor 
by weight in charcoal. ‘The usual result, under favourable eondi- 
tions, is 21 or 22 per cent. of charcoal, 

Finally, it may be said that the yield of forests so alifierenlly 
situated as those of Madras and Russia can scarcely be compared, 
Full completa forests in Burope may produce a ton per acto per 
annum, and we have forests in India which produce that amount, 
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such as our richest and best stocked Sal forests of the Himalayan 
Terai, but whether the forests of Salem or the Boswellia mixed 
forests of Central India actually produce one-half or one-tenth that 
amount of wood is for our readore in those localities to show, and 
wa trast they will come forward and clear up this point. 

‘The charge made against the department in regard to its 
cherished wood may be dismissed with the remark that the depart- 
mont is ever ready to find an outlet for its products at a profitable 
rate. If Metallargy or any other industry can offer value for wood 
either at present existing, or to be grown in the future, the financial 
and commercial abilities of the Forest Department which have 
always been rated highly, will not fail to meet such an offer in a 
liberal and business-like way. 2 


‘IRON MANUFACTURE IN INDIA. 


To ax Epiror, 


‘Sim—From the threeponny handbook of commercial products, No, 8, Iron, 
published by the Government of India, Ilearn that Government officials seem 
to be labouring under erroneous ideas ‘touching the effects of iron working upon 
forests, We arotold at pogo 14, apparently on the authority of Sic Dietrich 
Brandis, that 10,000 tons of fron "require 35,000 tona of charcoal, to be praduced 
from 146,000 tons of wood, which, at the rate of half a ton por acre of annual 
Yield, require 280,000 scree cf forest, During a long career of respectfal oriticiem 
of offfoial literature, Ihave ever submitted that Indian officials will mako grave 
mistakes and fall into perilous delusions if they refuse to peruse and digest the 
1uon-officlal literature of their subjects, Now we ean understand from these figures 
why the Indian Forest Department lise, though graciously disponed, 
Back when asked to make concessions for fron manufacture, Twenty. 
of forest foreach ton of pig |” So tar ae can judge from the authorition within 
reach, each one of these threo statements largely underestimates the productive 

wer of each several factor. Wo are told that an acre of forest only produces 

alfa ton of fuel annually, that eight acres will bo required for one ton of char. 
‘coal, and three and a half tons of charcoal, or twenty-eight acres, for one ton of 
iron’ The best anthority on the subject, Jeans, states that each blast furnace 
requires af least 20,000 acres of forest for fucl in Ruasia-~sco page “202—ond 
every modern blast furnace turns out 10,000 tons per annum ae a mininam, Ta 
the Btandfor furnace, writes Greenwood, 1H, the consumption of charcoal 
Sa 168 owt, per ton of pig produced. As ’for the half ton of wood par annum per 
ore, when Foot crops at Home yield 10 to 60 tons, Lam, silent, Dz, Schlich—see 
article Charcoal, Watt's Ecouomic Dictionary—though himself a forester 
anzion? for his ohargo, estimates the charcoal required per ton of iron at 24 not 3h 
tons, At any rato, if 20,000 acres of forest suffice in Russia ani India, whore 
reproduction is far more rapid, a muck smaller area should be ample. Yeura ago, 
T pointed out in your columns that the best. Jabalpur iron was made with bamboo 
sad Boawellis, which were wasis products over vast areus of our forese, T sub 
mit that the statistios olroulated by Government in the threepenay handbook 
‘aro calculated to discourage Indian metallurgy, though probably the intention of 
ita author was quite the roverse, Of courso the Forest Department will be hostile 
when told that 280,000 actes of their cherished wood are wanted for each blast 
furnace ; they would be friendly, provably, if informed that 10,000 acres was, 
‘Mt any rate, mach nearer a sober estimate. ° 


CHARLES W, MoMINN. 


The Charduar Rubber Plantations in Assara. 


‘Wo have received from the Government of India a copy of a 
report on the Charduar rubber plantation which had been called 
for by them in their review of the Assam Forest Administration 
Report for 1891-92. We quote the following extracts from it. 

~The plantation which was commenced in 1873, lud up to 
‘February 1884 report, been successfully carried out over 892 
“acres at‘a cost of Rs, 64,351” or Rs. 72, per acre. The quos- 
«tion then arose whether the undertaking shoutd be continued or 
‘ whether it would not be better to stop further extension. 

, «Mr. Mann considered he could prove the work to be financi- 
“ally a paying ono, and, recommended a yearly extension of 200 
‘acres. He estimated that a rubber tree became mature for tay 
* ping purposes at the age of 50 years, that 5 seers of rabber could 
“be obtained from such trees for 16 successive years, and that 10 
such trees would stand on an acre of planted ‘land. That each 
* tree, therefore, would yield 2 maunds, and each acre 20 maunds 
‘of rubber worth Rs. 54 ber maund, or Rs, 1,080 per acre, as 
“against an expondilure of Re. 72 per acre for formation and 
‘up-keep. Even had this latter sum been increased by com- 
“pound interest at 4 per cont. which would have brought the 
‘original outlay up to about Rs. 511 per acre at the end of 50 
“years, there would still remain a large margin for profit aceord~ 
«Ing to the above estimate. 

«The Chief Commissioner, Mr. (now Sir Charles) Elliott, did 
‘not take the same high view of the financial prospects of the 
« plantation, and was of opinion that, except for the purpose of 
‘carrying out further experiments, no extension should be made. 
* He considered the Forest Department had proved how the rubber 
“tree could be most successfully propagated, and was of opinion 
‘that the farther development of the industry should be left to 
* private enterprise, 

x ‘The Government of India: reviewed the whole question, 
‘and eventually decided that, as the financial prospect appeared 
“favourable, a3 there was no immediate prospect of private capital 
‘being invested in the industry, and as Arere was every probability 
‘of the rubber supply being gradually exhausted, it would be wise 
“to extend the plantation by 200 acres per annum. It was also 
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* ordered that certain tapping experiments should be carried out 
‘ with the view of testing further the probable financial results, and 
“that the planting of Ficus elastica as an epiphyte on other trees 
«should bo undertaken on a larger scale than heretofore, 

* Work was, therefore, continued, although not on the scale of 
* 200 acres a year, owing to financial pressure, An attempt to 
« establish the plant as an epiphyte on about 50 acres was unsuccess- 
“ful, and in 1889, when the Inspector General of Forests visited 
‘ the province, the plantation contained 1,043 acres of established 
‘ trees, which had cost Rs. 85,582, or Rs. 82 per acre. 

“In the report which followed the Inspector General’s inspec 
‘tion of the Assam forests, it was again recommended that this 
‘annual extension of 200 acres should be proceeded with, which 
* was accordingly done, with the result that at the close of the 
« past financial year, 1892-93, the planted area has increased to 
+ 1,900 acres, and the expenditure to Rs. 1,28,700, or Rs.85 per 
‘acre, 

“Work bas been performed much cheaper of late years than 
“formerly, which naturally is due to the experience gained by past 
+ failures, some of which were of an expensive natare. During the 
“six years between 1887 and 1898, [ find that keeping up the old 
‘plantation and putting out 860 acres of new extension (0: which 
«qv large proportion has been gignted a second time owing to 
* fuilures) cost Rs, 41,871, divided over the two heads as follows :-— 


Rs. . 
‘Newwork 0.0 ws 87,289 

V aver, 
Upkeep ee 4582 


«1 find also that, with six years’ efficient protection, the plan 
‘tation is rendered tolerably safe against everything ‘but illicit 
tapping, the trees planted out in 1886-87 (compartment 13) being 
“now safely established 
+ “We may estimate, therefore, from the above six years’ expen 
‘ ditore, that future work may be carried out and ‘permanently 
‘established for about Rs, 50 per acre, exclusive of controlling 
“expenses, as follows — 


New work ‘horos * SEEEE = Rs, 43°86 por acre. 
Up-keep Sores BGT RE 587 
Re 4868, 
Say Rs 50, 


“ Lt is now to be decided whether it will be financially expe- 
* dient to continue the operation at the above cost, but the data 
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« available for the proper discussion of this point are unfortunately 
* still very meagre, although wo have alittle more information on 
* one important factor of the calculation than Mr. Mann bad when 
«he wrote his report in 1884. : 

“The threo chief pointson which information is required 
“are i 

« (L) Age of exploitable trees. 

«(B) Number of produotive troos obtainable to the aore. 

, (3) Outturn of rubber por tree. 

‘With regard to the first point, Lm inclined to accept Mr. 
* Mann’s tree of 50 years as a mature rubber-yielding tree. The 
‘oldest portion of the Charduar plantation was put out in 1873-74, 
“or 20 yeurs ago, but the records prove that all the frst compart- 
+ ments failed time after timo, and were not really successfully 
« planted until 1877-78, or even later. It is not likely, therefore, 
that the trees in the oldest portion are wore than 15 or 16 years 
‘old, And yet they now average about 50 feet in height and 6 
“fect in girth: Such trees may, [ think, fairly be expected to 
“become productive in 30 more years or less. 


“The second point, regarding the number of trees likely to 
‘stand on an acre, 1s a doubtful one, Mr. Mann relied on obtain- 
“ing 10 productive trees, and ofcourse there would be no diffi- 
“culty in obtaining this number in the plantation. But I feel o 
‘Vittle doubtful that if 10 trees per acre are allowed to remain, they 
‘would ever attain the dimensions of the trees growing in the 
‘natural forests, or yield as much rubber as is obtained from 
‘taose trees, For it has been found from measuring the lateral 
«spread of 50 forest trees (see statement attached to this report) 
“that such trees possess crowns 94 feetin diameter covering, on 
«the average, 980 square yards of ground. Now our trees, until 
‘recently, have been planted out 100 feet x 25 fect and are so 
‘erowded in the lines that it seems necessary to remove half of 
‘them in order to give the remainder more room for development. 
“But, if half of them were removed, there would remain only 
‘between 7 and 8 trees per acre, and these trees would have onl: 
«about 550 square yards of ground each, as compared with above 
«980 square yards covered by the forest ‘trees, 

«This youra difforent system of planting has bocn introduced, 
‘the trees being put out 70 x 85 fectapart. Eventually, if half 
“of theso be thinned out, there will remain about 9 trees per acre, 
* each covering 544 square yards of ground. Practically, however, 
+ wo do not yet know what the future condition of the plantation 
‘will be, or by what method, if any, thinnings should be carried 
‘out inthe present standing crop ; and it is difficult, therefore, to 
‘anticipate the number of trees of 50 years old that will be left 


“standing on an acre. But, for the purposes of this calculation, I 
‘will assume that 8 such trees may be relied on. 
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“Then in rogard to the third point, having reference to the 
* outturn in rubber obtainable from a mature tree, Mr. Mann, in 
shis above-quoted report, caleulated that a tree would yield 
‘an anaval outturn of 5 seers of rubber for 16 successive years, or 
‘a total outtarn of two maunds. His calenlation was based on 
‘certain tapping experiments that had beon carried out on 50 
« forest trees in 1882-83 and recorded as an Appendix to the report 
‘for that year. These experiments were carried out very care- 
+ fally under the supervision of the divisional officer for six years, 
+ The trees were selected as not bavirg been tapped bofore, or aa 
“having recovered from former tappings. They were not taj 
‘ lower than 4 feat above ground, the branches’ were not tapped at 
‘all, and the main axis was tapped al intervals varying between 2 
“and 4 feot apart, The first year’s tapping, on which Mr, Mann 
* based his calculation, yielded an ontturn of 5-60 seers of rubber 
‘per tree. But,as will beseen on reference to the statement 
‘attached to this report, this yield rapidly declined, and the 
‘annual tapping of the trees soon caused considerable damage. 


In the first year the yield was 5°60 seers per tree. 
1-06 


: » Second ,, ” » (bad season). 
«8 third 256 (good season). 
«3 fourth 5; » B48 » — Gneludes yield 
of 2new trees), 
‘fifth =, » (106 » (Season good). 
«sixth » OL s (season good). 
* Average 243 


‘Instead, therefore, of yielding 5 seers per annum as was 
« anticipated, ‘those trees, which lind been mostcarefully tapped, 
‘ yielded 2.48 goers during the six years they were worked, More- 
‘ver out of the 60 “trees originally select, 6 deaths ‘had 
* occurred. 


“In 1884-85. 1 treo died. 

1885-86 een 

« 1) 1886-87 le D trees’, 

«4188788 ak 

‘ And itis fair to suppose that, if tapping had been continued, 
« all of these trees would ‘have died in the “course of n  fow amore 
“ years. 
7" So far, thoreforo, as the experiment _goas, it certainly tends 
‘ to prove that no large yield can bo obtained from ordinary single 
‘ trees, and that even moderate tapings, if carried out annually, 
«soon destroy the tree. Mz, Mann’s calculation of outturn must, 
‘ [ think, be looked on as much over-estimated. One has heard, 
* it is true, of trees said to have yielded a maund of rubber in one 
* season’s tapping, but the information is not exuct, aud the results 
“ of the above experiment seem to forbid any such expectaion. Wa 
“seem to be nearly as far as ever from finding out what the real 
* outturn of amature tree may be. 
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* Tt appears to me, however, that the chief mistake made was , 
‘in thinking that the trees could be tapped year after year without 
“ths outturn becoming reduced in quantity. The mero fact of 
“taking 5 scors of rubber from a mature tree would probably not 
‘injure this latter, provided a snfticient rest were given for recuper- 
“ation, and it might then be possible to extract a further similar 
* quantity without permanent injury to the tree. 

‘This period of rest, I believe, should be not less than 5 years, 
« which time is required, I am informed, for the tapping scars to 
“heal over. It then, might be, I think, possible (judging from the 
‘experimental tapping results) to obtain another yield of 5 seers. 
«But how long this process of yield and rest would continue, must 
“at present be quite hypothetical. For the purpose of this report, 
* however, it is necessary toassume certain figures. Therefore, let 
“us suppose that a tree 50 years old is capable of yielding 5 seers 
‘of rabber once ia overy 8 years, between the age of 60 and. 100 
“yeurs, or atotal yield of 55 seers. Let us also suppose that 8 of 
“such trees will stand on 1 acre of planted land, and that to establish 
* Lacre of sch treas will cost Rs, 50. We may also, with much 
* certainty, assume that a net profit of Rs. 50 per maund will be 
‘obtainable on the rubber outturn. 

«The initial outlay of Rs. 50 will have accumulated to about 
+ Rs, 350 at the the end of 60 yours, allowiug compound intorest 
“at 4 per cent, and against this expenditure all that we could hope 
‘to realise would be Rs. 60 every fifth year, or the outturn 
* of 8 trees = 40 seers of rubber, valued at Rs. 50 per maund. 
‘This amount of Rs, 50 would not equal the initial outlay for the 
“five years’ period of rest _caloulated at 4 per cent., which, on Rs. 
* 300, would be Rs. 65. It is evident, therefore, that no matter how 
“Jong the tapping process could be continued, there would result 
an ever increasing debt againstthe plantation. Judged on purely 
“fiuuneial grounds, the further extension of this operation is not 
“likely to be remunerative, 

“The Government of India may, however, think that, in view 
‘of the nearly certain exhaustion of the natural rubber forests 
+ within the next 20 or 30-years, we should be justified in forming 
« artificial forests for the purpose of keeping up a supply of a very 
« valuable and useful product, provided the actual outlay incurred 
“ on its production were certain to be recouped. According to the 
‘above figures this recovery of actual outlay, irrespective of 
“interost, would bo realised from the first tapping at the ond of 
+50 years, after which the plantation might be expected to pay at 
“the rate of Rs. 50 Per ners avery fifth year for the next 50 years. 
« But, if this view of the case were taken, and it was desired to 
‘supply the market with as much plantation rabber as is now 
“obtained from the natural forests, say 4,000 maunds per annum, 
“it would be necessary to tap over 4,000 acres a year, and to have 
“ established a productive aren equal to 20,000 acres, 
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«The Government of India in their instructions requested that 
* the report should deal with the plantation from a technical a3 well 
as from a financial point-of view. Inthisreport I have confined 
“myseli’ almost entirely to the latter standpoint as being 
‘themore urgent, and ‘because I freely confess that the fature 
‘treatment of the plantation is as yet a puzzle tome. We have 
‘discovered how best to propagate tho rubber tree, and can, I 
* think, rely on being able to extend its cultivation successfully to 
“any reasonable extent at a cost of Rs, 50 per acre, but we are at 
« presont doubiful regarding the best treatment for obtaining a final 
“crop on the ground 

* Last season, with the view of thinning out the trees in the 
«lines, we tried to tap every alternate tree to death, and carried the 
‘operation over the two first compartments. The tapping certainly 
‘looked sufficiently severe, the main axis and all main branches 
‘ of the trees being tapped at short intervals. But Iam informed 
‘by Mr. Copeland, the divisional officer, that the trees operated 
‘on, so far as their genoral appearance is concerned, are now 
‘not distinguishable from their untouched neighbours, and in this 
* connection it may be interesting to note that at the last inspection 
‘of the Conservator it was discovered that the roots of the trees 
“standing in the same lines and oven in adjoining lines 25 foot 
‘apart showed a decided tendency to anastomoze, so that, when 
‘exposed, the root system appeared as a continuous net work. 

«If the roots of these plantation trees have roully become in- 
‘corporated in one system as suggested, it would perhaps explain 
‘why. the. tapped trees have suffered. x0. little, because they have 
“been sustained and nourished not only by their own channels of 
‘food supply, but also by those of their neighbours. On findin, 
‘this out, the tapping “operation was temporarily stopped ; and, 
‘after consulting We Gamble, of the Dehra Dun Imperial Forest 
‘School, it was decided for the present not to interfere with the 
‘apparently surplus trees, for it seems possible that a severe tapp- 
‘ing operation, carried out on such trees, might have, to some 
‘extent, an exhausting effect on the adjoining trees which it is 
‘desired to protect and develop, 

‘The plantation will be carefully watched, and the technical 
‘report called for will be furnished when more information is 
“available. 

“Tt may be noted that the yield in rubber from tapping the 
“1,116 trees in compartments 1 and 2 came to only 8 maunds and 
«8 seors, or 9 tolas por tree. 

‘In conclusion, I beg to report that 150 acres of new ex- 
‘tension having been prepared for planting at a cost of Rs. 1,800, 
‘Thave authorised the Divisional Forest Officer to plant up this 
‘aroa at an additional cost of Rs, 2,000, and to suspend all farther 
‘ operations until orders are recoived from the Government of India’* 
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Statement showing results of tapping certain selected rubber trees in 


the Balipara plantation during the siz years 1882-88, 


Total lavorage|atal net} poral |Sot proft| Not Joa pea 
ome ove 
[Number] stata in| tela | prac ba ieee 
= san | ian | ne Fee | er 
Veco [eon | me | me [raw p.[te on! 
resess.| sof an | ow] sa) .. | 830 | Soanon favourable 
\ 
sa 
eanse | 00/00 | 108 wl | 048 mene tog 
| to eantant 
r 
suena) se] Road Pane] gee me 
xorg 70 1200 farourobi 
ase | | ars] sas] Not tated 1, ore eae dled 
Suirforthe new 
oo tapped, 
aso. sf ax| r08 pine coe femgrotrow died ew 
ferocpable” Only 
Fofthoe now trot 
ee Dito soos lon reed 
kanye, 
iad no 
' nr 


‘Nore.—Thetatera aprond ot shane trees vavlod between #0 and 208 feck Whe everege Alameter 
= ot Srown being U4 foot. 


These results seem to point to the necessity ofa short rotation 
only for tapping. The experience of Bengal also seems to point 
to this, for we can remember, from having had persopally to 
superientend much of the work, bow the Seavy tap ing for 4 
or 5 ycarsin 1870 to 1874 in the Darjeeling Hills revulte in the 
death of the larger proportion of the trees and the weakening of 
the survivors to such an extent that when an attempt was made 
six years later to tap these again it was not successful. We 
stougly -advise further experiments: one experimental area to 
be tapped for two years, then allowed two years rest and trees 
tapped again, and ‘so on; another to be tapped every alternate 
year; another every year, but only slightly, and 20 on, The roots 
should on no account be tapped for they usually give only inferior 
rubber and their tapping is said to be the canse of the cliief injary. 
‘What is often forgotten, we think, is, that the best yielding trees 
are not those grown on moist ands but those on compuratively dry 
slopes, and herein may possibly lie the reason for the apparent 
unsuecess of these fine plantations. But, given a suitable area, 
wwe confess {o thinking that a little crowding may not do much 
harm : the object is presumably to get the maximum yield from 
the area and a somewhat crowded area would give more tapping 
surface. Bntwe may be wrong, and it may be found that better 
‘rubber is got from branches and stems and droppers which have 
got full light around them, so that hore, too, are questions which, 
seem to demand further experiment. 
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The Question of the authority of altering 
Working Plans. 


‘The following Circular was circuited a month or two ago 
among Conservators of Forests by the Inspector General, As it 
may possess considerable interest for those who have not. seen it 
officially, we venture to reproduce it. 


« Representations have recently been made by the Conservators 
‘of two Vorest Circles to the effect that the provisions of the 
‘Forest Department Code and of many existing working-plans 
“do not permit of sufficient latitude in the execution of preseribed 
“works, more particularly works of improvement ; and it has been 
* suggested that the present practice and the rules contained in the 
‘ Code should be modified. I had previously arrived independenth 
“at the same conclusion ; but, before taking farther action, will 
“be obliged by your favouring me with your professional opinion 
“on the general question raised. 

«2. My own views may be briefly summarized as follows :— 

© (i) Exploitation in deficit might be permitted on the order 
‘of the Conservator, who should however, subsequently report re- 
“sults to his Local Government, and in cases where the deviation 
‘from the provision of the working-plan is considerable or con- 
“tinuous, obtain the sanction of the Local Government thereto. + 
* Particulars of all such deviations should invariably be recorded in 
* the control forms. 


©(ii, The previous sanction of the Local Government should 
< in every case be vequined, when it ie proposed to exploit in excess 
«(provided such excess is not ewused by the acenmlation of balances 
“due to deficit exploitation in previous years), or when it is con- 
“templated to change in any way the character of the exploitation. 
Gil) The plan might prescribe that work — 
(@) of sylvicultural improvement, or 


*(B) connected with lines of communication and export 
« (the execution of which in any special year may depend so largel 
‘on circumstances we are unable to control or even to sree) 
‘should be carried out during a certain period of years, Suc 
“works might be allotted in the plan to particular years, and 
“such allotment should be binding on the local officers unless and 
‘until the Conservator had sanctioned the total or partial post- 
“ponement of the work or other deyintion, reasons for which he 
“would invariably record in Form No. 3. 

“(iv) As regards buildings, demarcation, and minor works 
* of improvement, the general plan fora term of years might be 
« prescribed, deviations from which would require the sanction of 
‘the Local Government. Bat the mapuer in which the details o 
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“the plan would be carried out from year to year might be solely 
controlled by the Conservator, who would record in Form No. 3 
‘ whether suggestions made in ‘the plan, under this head, for each 
‘year’s working, had been carried out or not, and, if not, why not. 

*(y) Form No. 2 should not be made use of as an account 
‘form for the check of all expenditure upon works of improvement, 
“but should be a record containing information sufficient to indicate 
“how such works of material importance, prescribed or suggested 
“in the plan, have progressed. 

«3. L would ask you to acquaint me with your views as early 
‘as you conveniently can.” 


Inspection Notes on the Forests of South Coimbatore, 
North Malabar, Nilgiris and Madura. 


These notes, received by the kindness of the Madras Govern- 
ment, are rather more instructive as samples of administration 
than as affording sylviculiural aud other information of interest 
to our readers, The South Coimbatore note is especially remarkable 
for the curious circumstance that the Conservator’s remarks are 
largely annotated by the Divisional Forest Officer who here 
aul there is pleased graciously to agree with his Superior Officar 
and in other places to differ from him. After wading throngh 
these remarks, however, we were comforted at the end by finding 
that the Board of Revenue most properly objected to the 
arrangement, and expressed themselves as considering it “ invidi- 
* ous that the District Forest Oficor should appear as a direct critic 
‘ofthe remarks of his Superior Officer, the Conservator.” One 
would have thought that such an obvious proposition would have 
been as clear to the Collector and Divisional Officer as it was to 
the Board. The Conservator’s note is full of the minutest details 
in some things: even such a trivial matter as the absence of 
“hat pegs’ in a Range Ciffice has not escaped his vigilant eye, but 
while full of such details, there is an absence of forestry informa- 
tion. There are, however, some intere-ting matters regarding 
Forest Engineering, and especially on tho— 

“ Timber Slip—When I was last here in 1888, I considered 
«with Mr. Porter tho feasibility of a slip in place of the drag-road 
«down which logs were moved by elephants in the old days. 

‘I considered the site then selected to be too steep and 
‘farther inquiries were started with view to lowering the logs by 
‘wire or other means, but nothing satisfactory was arrived at. 

‘Mr. Bryant has, however, opened up a part of the old dra 
“road, paved it with timber laid lengthways instead of crossways, 
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‘and converte+t it into a slip, which I was so satisfied with, that I 
‘have authorized him to spend up to Rs. 500 in continuing tho 
Berane the logs fi che lip de (end 

“Ttis sed to slide the logs from the top slip depSt (en 
‘of the tram line) to a bottom slip depat, which touches the ghit 
‘ road sufficiently far down to avoid all the most difficult parts of 
‘the ghit, and thereby save As. 7-6 a candy (124 cubic feet) on 
‘the present rates for carciage, which are As, 15-6 per candy by 
‘road from the top slip depot to the foot of the ghit, 

“The stip will bo about 900 yords Jong, and as the uppor 
‘portion already tried measures 150 yards and cost about Rs. 150, 
‘we may calculate that with more substantial work it will cost 
‘about Hs. 1-8-0 a yard, or say within Rs. 1,500 to do the whole 
‘Tine. 


‘T think tho work is feasible and my only doubt is as regards 
‘the last 100 yards or so which will be very steep, but which may, 
‘if necessary, ve improved by a raised platform on trestles or a 
‘bund or by diverting the course so as to take in a bill side on the 
‘south, The saving in carriage on a take-out of 50,000 cubic 
‘feet a year would be nearly Rs, 2,000, 

“The upper portion of the slip laid by Mr. Bryant roughly 
‘averaged 15 degrees (1 in 34) gradient for 100 yards (the start for 
20 yerds was 29 dogrees or 1 in 24), und then 9 degrees 1 (in 6) 
‘grailient for 50 yards; and one ton logs took 20 seconds to do 
* the 150 yards, so that logs would take about 2 minutes to do the 
‘ whole slip when completed—a rate of about 15 miles an hour, 

‘The pace of wlog will depend on the state of the slip. In 
“wet weather logs would travel too fast, ‘The slip will have to be 
‘sanded or greased according to weather and gradients.” 

We are glad to learn that the working of the Anamalai 
tramway has been a success, although “the rails are too light for the 
‘work and the trueks unnecessarily heavy.” 

The North Malabar Inspection note is annotated by the Col- 
lector and is more interesting from a true forest point of view 
than that of S. Coimbatore, though there is nothing much 
reqairing special quotation. 

The Niélyiri note we have naturally read with some interest and 
a great deal of disappointment We are glad to seo that the Con- 
servator appreciates the point that ‘fires ” on grass lands * devtroy 
‘the finer class of grasses’ and that in large grazing grounds like 
these of the Kundahs, the outer edges usually get much over 
grazed while the further portions are hardly touched, We entirely 
agree with the Conservator that the idea that ‘shola’ would not 
reproduce itself from coppice is a mistaken one, There are fine 
pieces of coppice regrowth in the middle of Coonoor Peak Forest and 
‘at Naduyatam, and the idea which underlies the Collector's remarks 
about such work having been ‘tried and resulted disastrously,’ is, in 
our opinion, simply due to impationce. Those who do not under 
stand Forests cand their treatment professionally, are sometimes apt 
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to think that, because the show of reproduction made in the first 
few years is not very apparent, therofore the reproduction is a 
failure ; and in the Nilgiris this tendency is intensified by the 
ever present object lesson of the Eucalyptus. People who see the 
Blue gam reach six feet in height in a year are disappointed 
because shola-coppice scarcely reaghes much more than aa anany 
inches. The whole of the Nilgiri sholas, in our opinion, very 
badly require treatment; and if careful treatment, under profes 
sional officers, is not piven thom, they will by slow degrees 
deteriorate and as one by one the big trees fall, their place will be 
occupied by bushes and serub and not young trees. Bat wo fear 
that until such matters are left to professionals, the sholas of the 
Nilgiris, tike the New Forest and parts of Fontainebleau will have 
to continue to be treated by ‘exploitabilité physique” Our disaj 
pointment, to which we Teferred ut Ube vulset, was due to the 
absence of any notes on the results of the blue gum and wattle 
working plans. ‘There are very few Forest Districts in India which 
are so interesting, if properly managed, as those of the Nilgiris, 
but there are ‘too many cooks’ and if the Government does not 
soon insist on a simple Working Plan for the whole District, 
including all the Working Circles, teak, blue gum, shola, ete, and 
then order it to be carried out without interference, change for 
cavil for at least 20 years, prohibiting the Collector and Forest 
Officer from listening to amateur advice, there is likely to be 
worse deterioration than these reports shew and the forests will be 
converted froin samples of what ought to be done, into samplos of 
‘how not tod it? 

We haye been led to some extent to these remarks by 
noticing that the Board are going to ask Mr, Popert to visit the 
Teak Forests and give his advice based on his long experience of 
teal in Burma, and we venture to suggest that his visit might be 
extended to the sholas and the plantations of blue gum. The other 
remarks of the Board are good and suitable, and their suggestion 
regarding the possible import of Mudamalai woods, other than teak, 
for use in the hills, is one which is fully worthy of consideration. 

The Madura Inspection note we cannot understand. The 
Conservator’s report says he was in the District for 23 days, but 
the Divisional Officer was apparently unaware of it, Here ‘too, as 
in 8. Coimbatore, we have explanations by the Divisional Forest 
Officer on the Conservator’s remarks and these explanations are 
long: however, if the latter’s inspection was not made in the 
presence of the former, this is hardly to ha wondered at, Wa 
reproduce the remarks of :-— 

(1). Conservator. 

(2). District Forest Officer 

(8). Collector . E 
en the region which bears the romantic name of the ‘High 
Wavy Mountains’ as likely to interest our readers. We should 
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like to hear more about these hills and wish Mr. Gass would send 
us an account of them after his noxt visit. 

“1, Conservator —I had arranged to go across the so-called 
«High Wavy Mountains with Mr, Gass, but the weather way un- 
«propitious ‘and the trip had to be abandoned. 

“Lhave, however, approved of the District Forest Officer’s 
‘proposal to make early application to built a rost-house up there 
‘and to secure a decent ridle-path ‘approach to it, 

«T would suggest a site for the rest-house as near the Surnli 
“<water-fall as possible, [t would be higher and more central than 
‘the site suggested further north, 

‘With a path up, and a building erected, there would be 
‘greater chance of these fine hilis being developed. 

“At present little is known about them, beyond that they 
“range between 5,000 and 6,500 feet; that the sholas there are 
“extensive and dense ; and that the only forest produce at present 
*‘bronght down consists of cardamom and the beesha reed. 

i 4s fortunate that we have been able to make them reserved. 
“forests, for they appear to catch the clouds of both north-east 
‘and south-west monsoons, and, judging from tho sizo of the 
‘Surulj water-fall looked at from below during the rains, they 
‘must tap the clouds to a consideruble extent, 

“Ido not know what the exent of the drainage on the top 
“af the hills is, but it apparently all falls into the Suruli river on 
‘the Cambum valley side of the hills.” 

“2, District Forest Officer. Ihave submitted detailed pro- 
“posals for the construction of a rest-houso on the High Wavy 
«Afountain and for improving the present path, in tho Budget 
‘Estimate and annual Plan of Operations for 1893-94, 

*T donot much care where the rest-house is located. The 
«place T suggested bas a path already leading to it. The site neur 
«the water-fall is more visited by elephants. It is no doubt more 
“central, but is at a slightly lower elevation than that suggested b 
tne, ‘The water hore flows from north to south to the water-falh 
‘and not vice versd. 

“A rest-house on these hills and a decent path up to them 
‘will cortainly facilitate inspection and render it e more comfor- 
‘table affair than it is at present. This range of hills is, however, 
“better known than the Conservator appears to think. I have been 
‘up them frequently ; always onco, and sometimes twice, in the 
*year, and I have been through them in various directions, The 
‘whole upper part is covered with evergreen forest, and not 
‘merely a series of large and dense sholas, This forest covers the 
* top and runs down in lon; Jrengular shaped masses for a consider- 
‘able distance on either side, e whole drainage from the top is 
‘into the Cumbum valley, as may be seen on the map, ‘Tho 
«Surali river has two long branches, which, rising at some distance 
‘north and south of the wator-fall, meet close to it, after flowing 
‘in almost straight lines towards it. 
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“Phe importance of these hills from a climatic point of view 
‘isvery great indeed. This reserva was selected by the Forest 
« Committee in 1880. Tho area of the top or platean, if it may be 
“so called, is probably about 15 square miles, Below the evergreen 
‘forest there is zone of bare rocky grass land, and the lower 
‘slopes aro well covered with valuable forest and aro coustantly 
* visited and inspected. ” 

8.—‘ Collector’ T-went to the top of the “High Wavy” with 
«Mr. Gass and am decidedly of opinion that the forest on the platona 
+ should be better inspected. A pathway ap and a good rest-house 
‘should be made. 

“The ascent is very steep, it is almost impossible to get tents 
‘up. ‘There is too much indiscriminate cattle- grazing and shooting 
‘in all the forests of the Cumbum valley.” 


Chakla Drogmula. 


(Continued from page 315 and completed.) 


Three is one drawback in the case of the Kandi Forests and 
that is the distance from the Pohru River which is a measured 
three miles, so that heavy logs over six feet in girth cannot be 
conveyed to the river at present Srinagar prices, viz, six saunas 
per cubic foot in the log, we must therefore resort to the sawing 
of scantling. Hitherto the custom hus been to fell only second 
and third class trees, because theso could easily be transported 
overland, bat this spells ruin to the forest, It might be supposed 
that the number of first class trees must be enormous, but this is 
not the case, sinee many have been cut to provide boat planks 
(takitas) and many have been killed by that pest, the village mochi, 
who used to remove a strip of bark from all round the base of the 
tree, thus causing it to die It is exasperating in the extreme to 
seo the way land has been cleared in the very centre of the forests, 
first the bushes are cut, then the trees barked, 20 as to kill them, and 
finally the bushes are henge up round the foot of the trees and 
fired. If any trees are felled they are left lying on the ground till 
dry and then burnt aud this in a country where every portion of 
the tree is valuable and can be exported to the city at a profit. 
But again, are these ignorant, simple people, as. blamablo as 
our own early settlers in Australia, or as the Americans and 
Canadians at the present time ? Do they look ahead to the time 
when timber will be scarce? Not if all accounts be true, Our 
aim will now be to induce the public to use blue pine instead of 
deodar by reducing the price ; there is no good reason against. the 
use of the blue pine in Srinagar, especially with the example of 
Murree to go by, which it is believed, is almost entirely built of 
that species. The Forest Deparimentin Kashmir is much hampered 
in the delivery of timber by the fact that the Pohra River only 
contains sufficient water for floating logs of any sizo during two 
or three months in the year, when the snow is melting, after that 
it is a wretched puddle, only fit to carrv small poles or scantlings. 
Hore bullocks are used for dragging timber from the forest to 
river ;a loop is ent in the end of each log through which a rope 
is pasted and some 8 or 10 ballocks are then yoked to the log. 
The people have an ingenious plan of turning a stream of water 
on to the dragging path which reduoes the friction. arly in 
the season, ‘wion there is abundanco of water in the various 
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small streams coming from the hills, 1 dam is made at @ 
certain place below the forest, and inside this, a deep pool of water 
collects; to this there is a sInice gate opening into a nala which 
joins the river, the logs are dragged as far as the sluice, put in 

elow, and the sluico is opened and the logs swept down to the 
river. This, however, is of no avail later on, and the logs have to 
be dragged the whole three miles by land. 

A relic of the past is the systein of advancing money to bring 
out timber, the villager considering the wood his own property ti 
his account has been settled ! I found some unmarked logs lying 
near the forest and on asking a question, was told they were not 
stato property for the above reason. ‘The result of this system of 
advances is, that there are now hundreds of logs scattered about in 
the villuge lands outside the forest, which have been lying there for 
more than four years ond notwithstanding any numbor of orders 
ofan urgent nature, noone has stirred to deliver them at the 
water's edge. The villager was paid in full, five yearsago, so having 
nothing to get, he does not caro a bit for orders and there the lo 
Mg rolling ; if tho Department spends more money on them, it might 
whistle for it, for any chance it has of getting it hack from the 
villagers, so that the only way will be to get some gentle pressure 
put on them through the Civil authorities ; altogether, it is a most 
unsatisfactory stato of affairs, In connection with this, itis curious 
how the present system of faking land revenue in kind, acts and 
re-acts throughout the land, Thus, the villagers would rather be 
paid in rice than in money and ono of the first requests contractors 
make is for shali (paddy) and of course they want it nt the rate of 
Re, 1-4 per Aiarwar or 86% seers, hecause it is sold to the city 
people at this rate, It is almost impossible to buy any rice out in 
the district, it would appear that those who have it are afraid 
to sell it at a fair rate and do not see why they should accept 
tho Stato rate, so that it is most difficult to get even the small 
quantity required by one’s servants. This Department is enabled 
to get a small stock by an old rule which permits it to levy contri- 
bution on each boat load of state shali as it passes down the river 
and this forms our stock, from which to supply contractors for their 
workmen, It will be a great thing for the country, when all land 
revenue is taken in cagh and Villagers can ge)l their grain at the 
market rate, which is higher than the State rate. Formerly cotton 
and other products were accepted, but some of these had to be 
abandoned, as it was fonnd that the rate fixed for, say. cotton, was 
much higher than it was worth, consequontly the sharp villager 

ured in as much cotton as he c.uld procure and the State was 
left with a store of stuff saleable only at a loss. It seems absurd 
to go on selling rice at the present rate, when it is worth much 
more and whon everything has risen in price, and servants now 
et higher wages than in the Punjab to mention only ono 
item, but, of course, the system must be gradually changed or there 
would be the usual outcry, Another way in which this Depart- 
ment ja affected by the ‘Blate shall supply, is that in order to keep 
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upa sufficient stock in the City last winter, the anthorities had to 
impress all the boats they could lay bands on, consequently very 
few were to be had for the conveyance of firewood and timber’; 
this is very unfortunate, as the natural result is a searcity of both 
in the city and, of course, the poor F, D. is represented as_being 
the cause of it all, because it would not allow indiscriminate fellings 
as before, whereas this has nothing whatever to do with it ! 


J. ©. Mo. D. 


Treatment of Waste lands in the Low Countries. 


The great sandy formation which covers the largest half of tho 
‘Netherlands, passes out of Holland into Hanover, and stretches 
entirely across Northern Germany into Russia, the medium level of 
the whole district being only about fifty feet above the sea, and 
nowhere rising above three hundred. It is geologically very 
ancient, and its surface is marked by foreign rocks, which lie 
scattered over its surface, supposed to have been transported thither 
by icebergs from Norway and Sweden, in some previous geological 
epoch, This formation’ makes the principal part of Northern 

furopo one great sandy plain, with very little landscape beauty, 
except that which arises from great green stretches overhung with a 
vast and ever-changing sky, which have served as an inspiration to 
arace of Tondscape ‘artists, who have rendered, with Duteb fidelity, 
the features of their country. ‘ues accidents du pays,” says 
L’Esquirol, “sont dans lo ciel,” but these apparently meagre details 
havo been enough for Hobbema and Riiysdael and Ciiyp to. work 
with in producing their immortal canvases. Alternating with this 
sandy district, in Holland, as well as in Belgium, are extensive 
heath and peat lands, which afford another example of the way in 
which persistent industry can overcome obstacles in husbandry. 
‘These peat beds have beon worked for five hundred years, so that 
the deposits in many cases have been entirely exhausted; but undis- 
may edt the persistent Dutch farmers drain the holes by pumping, 
and put them under cultivation, the basis being clay which is 
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capable of being converted into a good soil. It is not uncommon 
to find at the bottom of these excavated basins, the remains of old 
forests ; but what would other people think of making farms in 
such cellars as these and by such tellions processes? They begin by 
trenching the beds in which the peut is only fit for use after elglit 
years, the deposit being often more than thirty feet in thickness, 
and only capable of removal by very slow degrees. This peat cut- 
ting, however, is a great branch of industry in Holland, for it is the 
only fel the country produces, there being’no coal, and but a_ yery 
Timited supply of forest. Tho growth of peat is here still in 
progress, and the same curious phenomena are still to be observed 
that were noticed by Pliny in the time of the Roman occupation. 
For example, fields are still found floating upon the water, and 
rising and falling with it, ‘The Dutch mainiain that the whole town 
of Dort, a large and flourishing place, shifted its location during one 
of the inundations. During another, a field on which ten or twelve 
cows wore feeding, was drifted across the Dollart, a broad sheet 
of water many miles in width, which forms the boundary between 
Holland and Hanover, and fastened itself on the opposite shore in 
a foreign country, without the loss of an inhabitant. 

The theory which prevails in regard to these peat beds, is that 
they have heen farmed by the growth and gradual destruction of 
saqatie plants, growing in shallow pools and lakes, forming n vego- 
tation which originally floated on ‘the surface of tho water and 
finally attached itself by its roots to the bottom, extinguishing the 
sheet of water by transformation. But it is in the heath lands of 
Holland that the greatest results have been achieved by industrious 

_ and ingenious exploitation, As late as 1842, they were considered 
nearly valueless, 20 that in that year the state sold about 60,000 
acres at sixteen or seventeen centsan acre. These lands, subjugated 
by a regular, though varied, system of cultivation, have been so 
successfully handled, that twelve years after tho original sale 20,000 
out, of the 60,000 acres were resold for nearly two dollars an acre, 
and since thea some of them have brought as high a price as ten 
or fifteen dollars an acre, 

‘The methods adopted with these waste lands are various, One 
is sheep feeding on such parts of the ground us admit it ; another 
is to. shave off tho sod, piloit in heaps in the aun to dry, ‘buen. i 
and dress teks with the ashes or spread them on the contignous 
sandy lands, 

But the favourite method of reclaiming both heath and sands, 
is the planting of forests of Fira and Pines, which is done with the 
extraordinary patience that charactorizes this indomitable race. 
Though the profit is slow in coming in, it is found to pay 
in tho long ron, Tho seedlings, a year old, are planted ab 
the rate of 13,000 to 14,000 to the acre. They are first praned 
in the seventh year; afterwards every two years, tho trimming 
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aying the expense. At the end of twenty years they are out for 
opts, a twenty-five yours for sapports for gallories, im ooal 
and other mines. In fifty yeors they furnish timber for small 
buildings, and then the land is finally cleared off and regular cnl- 
tivation is began, the soil boing by that time ft for working. 
Poor lands, treated in this way, ave estimated io yield an arinual 
product of four or five dollars a year per acre during the process. 


The ancient method of treating the heath, which was intro= 
duced into Helland some two centuries ago, was copied from the 
Tartars, who have practised it from time immemorial on the plains 
of Asia, ‘This consists in burning the sod over vast tracts at once. 
At times, this is done to such an extent that the air is filled with 
smoke for hundreds of miles, as in the burning of our great forests. 
After this, the ground is merely harrowed and sown with buckwheat 
or other grain, of which the product is twelve or fifteen bushels. to 
the acre, The land thus trented can be cultivated for about seven 
years, yielding for the first three years a good harvest, ‘Then the 
crop begins to fall off and in three or four years more it dwindles 
to,little or nothing, and the land is abandoned, After resting for 
twonty years it is found to be in a suitable condition to burn again. 
In Asia the Tariars wander -backwards and forwards over the 
immense steppes of lower Siberia and northern China, moving to 
another tract when one becomes oxlnustod. These wandering 
races have been known to remote ages, and isolated bands of them 
drift into Burope and form a valuable proportion of the labouring 
population of Russia. But in the rest of Europe, and more 
sspecially in diminutive Holland, these larger fenturos of heath 
cultivation are now wanting. 


These pictures of struggling husbandry on sterile soils are by 
no means without their use, They afford an instructive lesson to 
the patient cultivator of stubborn and unproductive lands, who 
may learn from them that, however great his drawbacks, there are 
other people with greater ones. They teach, also, that there is no 
piece of soil so bad that it cannot by skill and indastry be made to 
produce some kind of a crop which will repay its Possessor for 
exercising his intelligence in its mamagement,—-(Garden and Forest.) 


News for Foresters 


A correspondent writes “one lives and learns! Let me 
«commend to the notice of the Indian Forester a para. in the 
‘Indian Agricaltnrst for August 12, 1893, p, 488 on “the evils 
sof transplanting.” The following is the pata, referred to :— 
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“A tree intended for timber should never be removed from 
‘the spot on which the sead germinated. No matter how carefully 
‘the removal is effected, the point of the tap roots is broken, 
‘and when that is the case the tree will never attain as great a 
‘height as it would have done if left to grow after nature's own 
+ fusition. 

‘Tt is from the system of transplanting that ouks grown in 
‘Britain acquire that round-headed habit which is their general 
‘characteristic, There ree be some cases in which the direct 
‘descent of the tap-root of self-sown trees hag been checked and 
«diverted from the _Poreondicnlsr amesting with an impervious 
‘subsoil or rock, The effect in those cases would be nearly 
‘identical with that of transplanting, but as the tap-root may 
‘not have lost its point, the t would sometimes be less plainly 
‘marked. The German high forestry system is based on the plan 
‘of imitating nature—i.e., of sowing the seeds where the trees 
‘are to stand. All the treatment given thereafter consists of 
‘thinning ont the trees at intervals, aud on these occasions 
‘allowing a little extra room to those that are intended to be 
‘the permanent members of the forest.” 

Comment on our own part would be superfluous, so we 
leave this gem for our reader’s amusement. 
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A tour in Jaunsar. 


The Mundali Deodar Forest—The area inoluded in the 
working plan for this forest comprises 3,222 acres, of which some 
2,700 are estimated to contain deodar. The lines of export lie 
along the ravines, or ‘Gadhs’ as they are locally termed, and of 
these there are seven, as follows :—Bamnai Gadh with an area in 
its basin of 488 acres, “Tutua Gadh, 390 acres; Barsoti Khala, 
164 acres; Girgat Gadh, 623 acres ; Dugra Gadh, 762 acres ; 
Lakbna Gadh, 338 acres; and Sarni Gadh, 457 acres, Evontunlly all 
these streams flow into the Dharagadh, down which sleepers are 
floated to the Tons. The bed of this stream was made suiiable for 
floating by blasting rocks, &c., in 1889, at a cost of Rs. 3,000. 

At present, only dead standing or fallen deodar trees are boing 
exploited. Tho sleepers are cut in the forest, and are carried by 
men to Deikhera on the Dharagadh, a distance of 6 miles. They 
are flontcd from Doikhera to Chadiar, 3 miles lower down the 
stream, in the months of July and August, when there is sufficient 
water in the stream. 

In October, when all danger from the sudden floods is past, 

the sleepers are taken down to the month of the Gadh, and when 
the sleepers from Deota arrive, are pushed into the Tons itself 
to join them. The sleepers are launched in the Dharagadh 5,000 
at a’ time and are caught at Chadiar by a weir thrown across the 
stream. 
Iu 1890 iho weir way placed al the mouth of the Dharagadh, 
and all the sleopers were floated down it at one time. During a 
heavy flood the weir broke, and 13,000 sleepers were swept into 
the Tons ; of those 2,200 were never recovered. 

Sleepers can only be floated down the pper, parts of the 

el, t] 


Dharagadh when tho water is at its highest level, that isin July 
and August, 

The cost of delivering a sleeper on the banks of tho-Tons is 
follows :— ALP. 
Cost of sawing per sleeper ‘at we BOB 
Carriage to Deikhera, 6 miles, each 1, 30 
Cost of floating to mouth of Dhsragadh, 5 miles |. 0 6 
Total wn 6 9 
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Floating is much cheaper than carriage by men ; manual 
labour is not available during the rains, when the carriage has to 
be done, 

The following table shows the number of trees removed and 
the yield of sloepers obtained from them :— 


— 


Trees felled. | Outturn 
Year. Compartment. f 


o 
Balfdry,| Dry. | eh" 


M. G, 

11 and 12 part of 12 and 15 100 | 185 | 10,405 
VS and 18 part of L4and 20 605 | B13} 39,124 
360 | 248 | 82,858 

272 | 292 | 25,525 


a ee ee ee 


Provious to the sleeper works, the only fellings that took 
place were for the supply of froo granis to villagers, chietly in the 

khats* below Chakrata, 

With regard to the conditions of growth of deodar in this 
forest, it has been calculated that this species attains a girth of six 
feet in 180 years, whereas the same girth is attained at Koti 
Kanésar in 80 years, After the ago of 130 years, the deodar here 

rows very slowly ; hence there is no object in postponing the 
Aeodar fellings beyond that age, 

The chief companion of deodar in Mundsli is the sprace fir, 
the silver fir being found noar the ravines and on the moister 
slopes. 

Owing to tho deodar growing up in a dense leaf canopy, the 
holes are clean and free from knots ; on the other band the crowns 
are narrow and contracted and very few of them are in the nocess 
condition to bear seed ; the consequence is that we find very little 
reproduction : the seedlings that we do find growing under the 
leaf canopy and constituting the advance growth, are thin and 
weedy, with very little foliage and growing slowly ; they present 
a marked contrast to seedlings growing out in the open, under 
favourable conditions, as may be seen here and there at Mundali, 
and frequently at Mashak, Koti Kandsar, and elsewhere, Tho most 
striking point about them is their very sparse foliage, showing 
none of the bluish appearance found on more healthy seedlings, 
and with e length of annual shoot that rarely exceeds one inch. 
One may compare them to the suppressed deodar plants found 
under the thickets of blue pine. 

In order to improve the from of deodar, girdling oper- 
ations have been undertaken. ‘The object of these operations. is 
the removal of all trees which are dominating or suppressing 
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deodar tress, and also to give room for the. expansion of the 

crowns of the mature deodar treos with a view to increasing their 

seed producing powers. The chief species girdled is spruce fir - 
and such broad-leaved species as ara found here and there associ- 

ated with the deodar are ulso taken. Where no deodar trees 

exist on the area no trees are girdied. 2 

Certain fixed areas are taken in hand every year according 
to adefinite scheme. The resulis of this airdling which began in 
1883 are visible throughout in tho shape of dand standing firs and 
oaks and it is certain that the deodar has benefitted thereby. The 
spruce fir takes about two years to die, and the Mora oak from 
5 to 6. In the case of the latter species, it is necessary to remove 
every particle of the cambium layer otherwise a callus will be 
formed connocting the bark above and below the girdle, and the 
tree will continue to live, Several instances of this. may be 
observed. 

‘The rocks here belong to what is known as the Mundali series, 
They consist principally of conglomerates, in which angular 
pebbles of quartzite, slate or limestone are comented together by 
a calearcons, silicious or slaty matrix, The series is younger than 
the Deoban limestone, on which it rests unconformably and it is 
largely developed near Kalsi, Tho resultant soil isa rich freo 
loam, excellent for the growth of forest trees, 

‘Wo visited Nursery No. 1 situated below and to the N. W. 
of the Bungalow. It is irrigated from a spring, some 600 feet- 
distant, on the percolation systom, i.e. water is admitted into 
trenches 18 inches wide between tho beds, and soaks through to the 
roots of the plants. There were 68 beds, containing 7,145 deodar 
plants three years old ; and 1,770 deodar and 639 blue pine, just 
germinated. " The average height of the three year old plants Wwas 
about 9 inchos ; they arc 6 inchos apart in lines 10 inches apart. 
‘They will be ready for putting out in July. The aspect of the 
Nursery is N. W,, it is well drained, and sheltered by large troes 
at tho sides. ‘The soil, which is a stiff yellow loum, is improved by 
large additions of vegetable mould, brought from the forest, 

There were also some plants in baskets, The baskets ure 
6} inchos diameter, and 9 inches high, and they cost Rs, 2-8-0 
per 100; they are made of the common ringal. 

Another nursery, No. 4, contained 872 deodar plants with an 
average height of 10 inches. Last spon there were 3,028 with a 
height of 7 inches and about §rds of these sere put out into the 
forest that year. The general plan in these nurseries is only to 
put out the strong plants, leaving the weaker ones for another 

‘ar ; transplanting into nursery lines two or threo timos ensures 
sh; roots being formed, and prevents the formation of a tap raot, 
‘e also visited the various plantations. In May teh, 135 
basket plante, 2} years old, were put out by the Forest School 
students ; this year the average length of the annual shoot is 
8 inches which “shews that they are doing well. The planta are 
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Protected by Indigofera and other shrabs, ‘These plants were put 
ont in triangular patches, 5 feet from plant to plant, the whole 
‘triangle being hoed up. 

in plantation No. 3 of 1892, a small area of 54 poles was 
hoed up, and the following plants put out:—400 ordinary trans- 

ants, 145 basketted plants, and 300 with a ball of earth. The average 
Teagtt of the annual shoot of tho basketted plants was 7} in. while 
that of the others was 6} in. 

‘Near this plantation wo noticed a patch of forest stocked with 
spruce, moru and silyer fir, the soil a rich moist loam, aspect North 

‘est. Here several trees had been girdled to give light to deodar 
lanted underneath, and as pits had beon prepared, the students, 
for an exercise, put out 200 deodar plants with a ball of earth 
§ fect apart in triangular patches, but they will not make much 
rowth until the girdled trees die, as they do not receive sufficient 
§ ht, {n 1889, Deodar and kail were sown in pits over an area 
of 26 acres in compartment No. 18 to the west of the bungalow. 
Tho plantation js in two places. The aspect is S-W. 10,250 
its in all wore sown ; tho sowings failed and the pits wero resown 
in 189). Nearly all tho pits inspected in 1801 had young seed~ 
ings in them a few months old. The soil is rich and loose and 
eontains a good deal of humus. Tho plantations aro in sheltered 
spots and tha ground fairly free from the growth of harmfal weeds 
lhe seedlings are looking healthy and strong ; 2,150 deodar 
mnés were put out in this area in July and August, 1880, 

Tn compartment No. 13 wo inspected the plantation’ mndo in 

April of this year. The aspect is 8. 8. W., steep slopo 35 dogrees, 

dali hot and dry with Ban oak, Riododendron and Aiyar 

seattored about; 350 basketted plants of deodar and 850 blue pine 

in baskets were put out alternately im contour lines, 5 feet from 

Pint to plant aud 20 fost between, the lives. The! plants wore 
years old, and had been in the baskets one year, 

Farther on, we noticed a plantation of 1891, in which 1,880 
deodar and 1,660 blue pine were put out with a ball of earth to ill 
‘up blanks. Although the aspect is 8. the place is sheltered and 
ihe plants are doing woll,, The older doodar plants in thin area 
had last year an annual shoot of 164 inches. 

Planting in groups of five in 10 feet equare patches, 80 feet 
apart has also been tried ; the whole patch being well cultivated; 
528 patches wore thus progared snd plants put out with a ball of 
earth in July 1891. Ender Indigofera and Hight shade, this 
Kind of planting succeeds well, Last year the average height of 
the plants was 18 inches and of the annual shoot 11 inohes. 

Sowings in sita have been tried on two systems: first, the 
ordinary patch sowing in contour lines 10 feot apart on su open 
spur in compartment 10; 1,005 patches were sown with deodar in 

jecernber 1890 and the seed germinated in March 1891, The 
soil is not deep, and the sowings have not been a suéosss, " Secoud- 
Ty, in plots of ground completely hoed up, 10 ft square, About 
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490 seeds wore sown in each plot in December 1890, and in 1898 
the average number of seedlings in each plot was 20. These 
large plots can only be recommended among Indigofera, de. They 
will never answer on bare hill sides, 

It will thus bo scon that during the last few years, sowing and 
planting of deodar has been tried ty a variety ‘of methods, and 

18 experience gained so far shews that by far the best method in 
the end is thatof basket planting. The roots are not disturbed, and 
the plant can be put out in the spring whenever the weather is 
favourable as in 1893, so that it has the whole growing season 
before it, If it costs a little moro in the first instance, it is pro- 
ably cheaper in the long rua as there aro no blanks to fill wp— 
all tho plants appear to live, Tho next best system to this is 

luuling with a ball of earth. It is very difficult to raise blue pine 

‘om seed excopt under most favourable ciroamstanees, and, na it 
‘has to bo planted as a nurse, for this species too, ‘basket planting 
would appear to be most suitable. 

The upper portion of the Tatua block and a portion of the 
Bamnai block are set apart asa high level grazing ground for 
the sheep and goats of daunsar, which come raze here in the 
summer when the valleys below are too hot ior # This area 
is too damp and high for deodar and chiefly carries a scattered 
crop of Prunus Padus Pyrus lanata, and maples on the gentle 
slopes near Kinani Pani we find magnificent specimens of spruce 
and silver fir. ‘The following measurements taken with an Abney’s 
level in 1892 will be interesting + 

Spruce fir, height 


177 feet, girth 20 feet. 
202 19 


” ” as yy wy 
" e TTBS 55 i ee 
Silver fir, a 13h |, 
” ” 18t von 
Morn Oak, ,, Plog, aes 


ww. 120 4 
(To be Continued). 


Located Fellings: a first step towards regular 
Working Plans 


In their recently issued Report on Forest Administration in: 
Madras during 1891-92, the Commissioners of Land Revenue 
assert that the advocacy of elaborate working-plans must be more 
or tess a “counsel of perfection ” until the immense work of 
forest sottlemont, combined with that of organizing fire protection 
and of training an efficient staff of subordinate officers, is complet 
ed. ‘The value of this assertion must depend largely upon the 
degree of elaboration which, apart from the views of tho none 
ssivally trained heads of the presidency forest administration, 
96 
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is held by competent foresters to be really necossary or desirable 
under present circumstances, The Local Government, however, 
in its orders on the Report, goes further and clears up the. 
question somewhut. It has laid down thal the preparation of 
plans for working the forests on scientific principles would be 
emature until the problems of settlement, dc., have beon solved. 
Wis needless, perhaps, stopping to consider whether these orders 
are equivalent to the admission that the 7,000 square miles of 
forest already settled may bo managed on unscientific principles, 
until all the reserved lands and other foresis, aggregating some 
14,000 square miles, which it is in contemplation to settle under 
tho Forest Act, have been legally constituted. For the moment. 
it may be interesting to compare the views on this question held 
respectively by the Madras and Central Provinces administrations, 
In the latter provinces, conditions bearing on the preparation of 
‘Working-Plans are at Joast as unfavourable ns in Madras, Forest 
settloment—which in this case means the determination as to 
what portions of the existing reserved areas shall be permanent- 
ly retained under strict conservation, and what may be made 
available for cultivation, is in active progress, while there is an 
insufficiency of establishment under all heads—none the less the 
local sutorites will not accept the non-possumuc of ‘Maulras and 
insist on following up a middle course, such as might, indeed, 
1@ Madras Board had it made enquiry regarding 
‘the successful substitution of the coupe for the indefinite permit 
system in Salom, a district of which, by the way, the forest sottle- 
ment is not half-completed. 

In an important Resolation, issued ut tho beginning of this 
year, in which the introduction into the Central Provinces of the 
system of located fellings on an immense soale has boen ordered, 
if is said: “The Forest Department in the Central Provinces 
‘labours under a great difficulty in the want of Working 
*Plans. Owing to the weakness ‘of the forest staff, there is no 
«immediate prospect of this want being supplied in the regular way. 
«Some provisional stops of an exceptional charactor must therefore 
“be taken, which will facilitate the collection of data preparatory to 
‘working-plans, while rondering the working of the forest. some= 
“thing less haphazard than at present.” The existing system, it is 
said, docs not enable the agricltrist to obtain fore produco with 
sufficient facility and cheapness, while the issue of permits, 
covering all parts of the forest not wholly closed, does not admit 
of the forest being improved and tho fellings properly supervised. 
Tho new scheme accordingly provides for the sub-division of the 
forest into such a number of convenient working-circles, blocks 
and annual coupes, 2s will bring the purchaser within reasonable 
distance of the produce he requires, Felling of green timber in . 
each circle, whether undertaken dopartmentally or on the permit 
system, will be concentrated in the coupe of the year. The other 
coupes will, for the prosent at least, remain open only for.grazing,. 
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the cutting of g and bamboos, and the extraction of dry fuel 
and ior products, ‘The scheme, so far as can be judged from, 
the general outline published, resembles that introduced some youre 
ago into the Thana Forcsts of Bombay ; end, in other provinces, 
similar expeditious methods for improving the character of the 
forest-growth and the system under which produce is exploited, are 
being brought into effect, especially when conditions for 
natural reprodtotion are satisfactory, and when the crops in each 
‘working circle are fairly uniform in character and demand little 
or no differentiation of treatment, the advantages of the system, as 
a first step towards the ultimate constitution of the crops accord~ 
ing to various recognized sylvicnltural methods, are at once 
apparent. It permits of far more rapid, more extensive and more 
matorin} progress in forest organization than would otherwise. in 
most cases, be possible; it oqualizes outtnrn and best satisfies 
local wants, It renders dishonest practices on the part of pur- 
chasers and of the forest staff more difficult of success, It lends 
itself according to the demand for produce and the means at 
disposal for the application of more intense treatment, to the 
gradual change from small beginnings to definite aims and ends, 
and docs so without involving any material change of svstem. 
Above all, porhaps, it enables, in many instances, a relatively large 
proportion of the available establishment: to be set free for emnloy- 
ment in a few defined localities, and thn provides for that degree 
of supervision which allows of the advantages desirable from the 
clastic simplicity of the system being more fully reaped. Much 
natarally depends on the manner in which the framework 
of such a plan is prepared, and on the simple sylvicnttural 
rules originally drawn up for the guidance of the executive 
officers. For ‘instance, if common felling—rotation far 
all the circles is decided upon, and an immense number of circles 
and coupes are laid ont beforehand on large—senle mnps withont 
special inspection of the crops, without even calling in aid that 
comprehensive coup d'eil forestier of which the text-hooks sneak, 
as is understood to have been done in some localities in Tndin, 
subsequent embarrassments may prove considerable. But errors 
arising from tho very simplicity of the system, and the main ob- 
fection urged against working by ara and cultural rales only. wie.. 
that the manner in which the crops are treated, in the case of 
improvement and selection fellings especially, cannot be controlled 
except after actual inspection, ought not to ontweigh the advant- 
ages which, in the vast majority of the crops as they are now in 
this country, can be insured ‘hy the bostowal of ‘a moderate 
amount of care. The coupo system, enforced in practice hy means 
of the simple plans in question is that which seems now apriicabla ” 
to the great mass of our forests ; whether the sylvicultural oner- 
ations undertaken havo in view the immediate oreation of coppice or 
the improvement or restoration of crops with some ulterior object. . 
Simple plans in such cases are preferable to those we are acens 
tomed to in. India which from their enormity of detail, ean 


974 woarih wettings J vinvt enke towatins RictLag WORKING PLANG, 


décasionally only be applied in practice under the guidance of a 
specially capable officer, and are often widely departed from or 
ndoned after a few years trial. 

The progress of forest settlement, the insufficiency of execu 
tive officers and the like, have no donbt greatly hindered advance 
in the organization of forest working. But it seems at least 

ssible that what may be ealled the ‘apotheosis of working-plans 

s bad even a more deterrent effect, At the same time, there are 
some grounds for tho idea that a working-plan in India is ordinari- 
ly intended to bean elaborate piece of work, entailing a very 
considerable amount of labour both beforé and after the applica 
tion of its provisions. An administrative officer, whose business 
is regulated by the Indian oode, may reasonably Mesitate eloro 
ordering tho preparation of numerous reports, each of which, as the 
Government of India lay down, must be drawn up as sar ap 

ssible under 46 heads, comprising some 60 difforent subjects. Or 
fe may have no particular wish to subject himself to the corres- 

dence of “control” which, under the present orders, may arise 
if sanctioned plans are departed from even in particular: of no 
material importance whatever, In the next place, the department- 
al code nowhere explains that it is only as an exception, in eases, 
for instanca where demand exceeds supply or whero produce is 
specially valuable, that a plan need be of other than a simple kind, 
or that asa general role, any considerable degree of elaboration 
and detail, encased within the straight-waistcoat of countless pre s- 
criptions scattered here and thero in a bulky volume, is likely” to 
defeat the object in view. On the contrary. A perusal of Code 
sections 83 and 86, leavos behind it the distinct impression that the 
short and simple plan, formulating a goneral scheme and leaving to 
the officers who are to apply it, the execution of minor deta, is 
rather to be the exception. The Code, it is true, devotes five lines 
out of about eight pages to the subject of simple plans, But it 
does so, as it wers, apologetically, apparently with » view to the 
provision of temporary aud unsatisfactory substitutes for the more 
elaborate plans to be'subsequently drawn up, following the pro- 
cedure of the 46 headings et cetera. The counsel of perfection is 
probably first cousin to the counsel of despair, ‘The influence of 

18 code in this direction may be traced in the remarks of the 
Madras Board of Rovenue and in the depreciative tone of the 
Central Provinces Resolution above-mentioned. Why should it 
be assumed that the procedure of which the outline ‘is given in 
that Resolution is necessarily exceptional or irregular ? These lines 
have been written in the desire to suggest, rather than with the 
endeavour in any way to prove that, in the present condition of 
our half-ruined and’ irregular forests, such simple easily under- 
stood and applicable plans need not be aplogized for but are indeed 
those best adapted to satisfy for years to come the requirements 
of the people and of the Forest Department, and should rather be 
the rule than the exception. 
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Wood Paving from India. % 


From the ‘Timber Trades Journal’ for July 29th the following 
notes on the gradual spread of the use of wood as a pavin 
J, material, aro worth reprinting, for they lead to a question whic 
we may well ask ourselves in this country and that is : why 
should not India have its share in the supply of wood paving blocks 
for the streots of the cities and towns of Europe and Amorica and 
wobably of India itsel€? 
‘Wood Paving.—The Ipawich Paving and Lighting Commit- 
| ‘tee have accepted the tender of Mr. B, G. Elliott, of Kentish 
“Town, N. W., to supply jarrah blocks at £13 per thousand. 
{ ‘At the meeting of the Camberwell Vestry, Mr. Wallace 
“brought up report of the surveyor’s estimate of the probable cost 
| ‘of repairing Rye Lane, Peckham, with wood blocks. ‘The cost of 
‘carrying out the work from High Street to Blenheim Grove was 
‘estimated at £2,000, and from High Strect to Choumert Road 
+ £3,000, and from High Street to Sternhall Lane £4,000. The 
*Qommitteo recommended that temporary repaire be carried. out at 
“g cost of about £60. This was agreed to, 
‘The London County Council have agreed to pay half the cost 
* (£4,405) of certain wood-paving works in Paddington, and to 
' ‘contribute £1,450 to the cost of paving the space between Sussex 
«Place and Chester Pluce with wood. 
i *Tho Finance Committee of the London County Council 
f | “admits that there is good ground to assume that jarrah wood will 
“ast longer than deal, and hence the Council allows seven years for 
“repayment of loans on its account, But on Tuesday it declined to 
{advise the Council to exten the period beyond that. time. Cone 
‘sequently they have only consented to the St. Pancras Vestry 
‘borrowing £24,000 for jarrab or karri wood paving, on condition 
! «that it be ropaid in sevon years, 
| «The Strand District Board has received permissicn to borrow 
* £7,000 for wood and asphalte paving works. 

‘The London County Council is about to pave the Whitehall 
«Paco approach to the Victoria Embankment, in equal portions, 
‘with jarrah and karri wood respectively, at'a cost of £3,100, in 
‘ ordor to test the two kinds of wood. The work will be carried out 
“by the Works and Stores department. 

‘The Woolwich Local Board of Health on Tuosday accepted 
‘the tender of Messra. Mowlem & Co. to lay jarrah wood paving 
+ in the vicinity of places of worship,” 

The noticeable point is the great use which is beginning to be 
made of the two great, West Anstrelian timbers jarrah’ and ‘karri* 
and the flaring advertisement of companies to work concessions of 
forests of those species are not uncommponin the newspapers, But 

“surely we have in India timher just ad good and procurable from 
forests situated on good rivers within oxsy distance of the coast 
which could compete in every respeof with the Australian trade. If 
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the Ipswich rate is anything like an average, it comes to about 3d. 
block, and if each block is 4 in, square and 6 in. deep, to 4s.-8d. 
‘eabic foot. 

It seems probable from the indications we publish and from 
other information, that most European and American towns will 
sooner or later replace their old stone, asphalte or macadam pavement 
with wood. Since it has been proved that, by the American method 
of hot air drying, all fungus germs can be killed and all albuminoid 
substances so desiccated as to obviate development. on them of fun- 
guid growths without interfering with the physical qualities of ‘the 
timber, many of the objections to wood-pavements bave been 
removed and especially those connected with sanitation. Conse- 
quently, the gradual introduction of wood in road-paving is merely a 

mnestion of time, and those who are interested in finding markets 
Er surplus forest produce ought not to pass the opportunity of 
sbaring m the demand which it may safely be anticipated will 
shortly spring up. 

Teasems that bard heavy woods like ‘jarrah’ aro likely to be 

referred to the softer deals and pine which bave been used so much 
jn London ; and it is just these heavy woods of which we possess in 
gome of the Indian forests, such a large quantity which at present 
has lititle or no sale, It has always been more or less a reproach 
aguinst the Indian Forest Department that railways have boen 
made through its reserves and these reserves have not assisted in 
the supply of sleepers. The causes of this are casy enough to 
understand, and are (1) the preference which the companies shew 
for iron sleepers which ean be provided merely on an order to a large 
firm and with comparatively hittlo trouble in’ examination + (2) th 
desire of forest officers to make good show of revenue and perhay 
to stand out for too large a profit ; (3) the want of labour and the 
difficulty of organization in new localities, often unhealthy; (4) 
the imperious necessities of Budget arrangements which prevent on 
the one side, the Public Works Department or the Railway 
Company from giving its order sufficiently long before band ; and 
on the other, the forest officers from potting ready aleopers when it 
18 not absolutely cortain that they will be purchased ; (5) the small 
size of Indian trees except in the hills, preventing the economic 
use of any but the best and soundest and straightest of timber for 
such a purpose as sleepers, and so on ; but in the case of wood-blocks 
these difficalties would disappear : for if the market is large, blocks 
can be cut for it without previously arranged contract for sale ; a 
small profit will be better than none at all; the small size of the 
pieces makes extraction and conversion easy, and any trees having 
sufficient heart-wood for the: purposo and otherwise sound will do. 
So that we think there isa great future for the industry and that 
it behoves those who are in charge of forests which have suitable 
timber, not to lose the chands wich is now presented to them. 

First and foremost among} the likely woods, is undoubtedly the 
“Pynkado’ (Xylia dolabriformis) ‘which occurs throughout Barma 
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and also in large quantities on the opposita coast: in the hills of 
Visagapatam and Godavari, all within easy reach of the sea and 
asually provided with cheap water carriage. Pynkado is already 
im use for telegraph poles and sleepers and we imagine that the 
few paving-block industry would prove economical as enabling less 
‘of the wood to be wasted, for many trees which might only give a 
few sound sleepers could also give in addition a fair number of 
paving blocks ont of ends and sides and pieces with knots and 
similar flaws, Wo would suggest that an attempt be made by the 
Burma Forest Department to send home to some good agent for 
sale, a large consignment of * Pyakado >and have it tried, 
Perhaps the well-known oil which fills the pores of the wood may 
make the preliminary uso of a desiceation process unnecessary. 

Then there aro also many other kinds which might do, for 
instance, the ubiquitous Terminalia tomentosa the ‘Snj,’ ‘Asan,’ 
*Tonkkyan, ‘Maddi’ of various parts of India seems just the 
kind of wood for the purpose. ‘Then there is the ‘ Nagesar’ or 
‘Gangaw’ (Metua Jerres) of which considerable quantities could be out 
and brought to‘ hittagong, Akyab and the Burmah ports without 
much expense, Then there are the Lagerstromias, Shoreas, Hopeas, 
Hardwickia, Soymida, and doubtless pany other names will occur 
to those who are in charge of forests in likely places such ns the 
West Coast country from Bombay to Cochin, the Hast cnast. forests 
from the Kistna to the Mabanadi, the Chittagong Hills, the 
Sunderbuns, und the forests of Aracan, Pegu and Tenasserim— 
everywhere in short where a copi ms rainfall gives forests of largo 
treod and a large supply of timbers of many species only a few of 
which have, like the Teak, an assured and permanent market, 

At must be remembered by those who try for the new market 
that success is not always attainable at once, Every tradesman 
who starts a new businoss in a new commodity, knows that it 
takes a good deal of capital, some time, much advertising and 
above all plenty of patience to atart a market, but that when’ once 
successfully gained, the returns flow in, It is no use giving up 
because a “ small trial consignment’ fails, the thing to do is to go 
‘on, to force the market and it will succeed in the end. We fael 
sure that if really strong measures aro taken to obtain it, India 
will, before long, send to Harope and America paving blocks to the 
value of many lacs and tho forest revenue bid fuir by ite increase 
to repair some of the losses which may result from the presont 
financial crisis and by the attempts which are being made to 
reduce, if not abolish, ihe revenue from opium. A few years’ time 
should see ‘Pynkado’ and other names as much household words 
in the European and American paving block market as are the 
‘Jarrah’ and ‘Karri’ which our Australian neighbours have 
‘taken such pains to introduce and sell. 

As a proof of what can by done in this respect, we need only 
point to the trade in Padouk which bas been firmly established 
‘within the last few yeara, 


Forest Planting in ‘Now York State, 


Forestry in the United States has up to date, at any rate 
from a Government point of view, been a failure, and a failure as 
regards the whole country it is likely to remain for many years to 
come. Butthough itis not likely that Congress will take the matter 
up and pass general laws to constitute a Government united forest 
domain, to prevent forest firing, regulate lumbering, and arrange ~ 
for the restocking of areas too denuded for natural reproduction ; yet 
there are many signs that individual States are taking the matter 

and that, although not quite in the same way as is done in the 
chief European countries, in India, and in some British Colonies, » 
considerable step towards forest maintenance will soon be apparent. 
Among the pioneer States in the forest work, the foremost will pro- 
ihably be that of Now York, the great State which stretches north- 
wards from the tt American seaport to the Canadian frontier 
and furnishes in the Catskill and Adirondack mountains some of the 
most beautiful localities of Trans-atlantio scenery. Dr. Jarchow’s 
Tittle book, which is now before us, is expressly published in order to 
act as a sort of Forestry text-book for the New York State and 
though no doubt here and there there will be found some useful 
advice and valuable information, yet on the whole the result cannot 
be said to be wholly satisfactory. Compared with such a really 
‘useful practical work as Dr, Franklin Hough's ‘Elements of Fores- 
try’ in some respects Dr. Jarchow’s work is only disappointing. The 
work is divided into three parts, ‘Forest oulfure,’ ‘Forest plant= 
ing on plains’ and ‘Forest planting on mountains.’ In the first, 
after several general chapters of an introduotory kind, ten pages 
are given to ‘Systems of forest Management’ and four to ‘ Natural 
reproduction’ the rest being devoted to Artificial Reproduction of 
more or less horticultural character. 

‘Scientific Forestry” ‘our author tolls us’ ‘does not de- 
signate any exact scienca’ but consists in three points which are (1) 
sustained production, (2) natural regeneration, (2) progressive im- 
provement: and here we have no doubt but that the author has very 
rightly consulted our old Nancy text book by M. M. Lorentz and 

rade, We can only feel sorty thathe did not consult it farther. 


is sone FLANTING! . s trenties cn pe sare ig Haber lands, by ALN, Jar- 
, Te Le D., Orange ' and Kegan 
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Properly proserved forests, he tells us, must : (1) be guarded 
from encrochment (2) be protected from injury of various kinds 
(8) bemanaged by threo principles, rst “the annual felling of 
‘mature, or defective dead trees and their transportation eo that no 
“damage shali bo done to young growing trees ;”" ercondly " the 
«periodical thinning out of places whore the trees’ have spring 
«foo thiokly ;” and thirdly the filling of vacant spots “by natal 
‘reproduction of the trees cithor by shoots, sprouts or layers, or by 
«he natural sowing of seed” or “ by artifcial replanting,” So far, 
20 good, this is oxcellentas a beginning but the' programme is not 
always ‘properly developed. 


Dr. Jarchow claims that the State should own ; (1) the forests 
and areas surromding tha watersheds of the navigable rivers 5° 
(2) thesand-dunes along the coast; and (8) every area unfit for 

jculture but adapted for forest; but his illustrations of the 
lvantago of stato management are not always happy as may be 
seen from the following extract. 


‘For instance, if private person possesses a mine which cost 
“every year $100,000 in order to obtain its yearly output valued at 
+ $100,000, there is no net profit, and the ober of the mine would 
‘hardly be inclined to continue the enterprise, unless prompted by 
‘the charitable desire to give some mea employment, From 
‘quite different standpoint would in this case the question of the 
« profitableness be considered, should the Government take this work 
{a nd. ‘The $ 100,000 paid for labor, ‘machinery, ote. would 
‘then be looked upon as henefitting the people, and tho nation 
‘would have by the continued exploitation of the mine a profit 
‘of § 100,000 every your, that being the sum which had been dis 
“tributed for labor, ete. 


In the 5th chapter the advantage of Forest Schools is described 
and the School he takes for his model is not. one of the well-known 
German institutions, or that at Nancy, but the comparatively minor: 
French one of ‘Les Barres’ where some half-dozen subordinates are 
yearly instructed in practical work. 


‘We do not propose to attempt to discuss in detail Dr. Jarchow’s. 
hints on the artificial rearing of trees for we know too little of the 
requirements of the individual American kinds. We prefer to let our 
ronders judge for themselvoz, and say, that while wishing every 
possible success to New York Forestry, we hope the next writer 
will produce a work of a more suitable kind, and treat his subject. 
from a wider point of view 


New Indiarubber Rules in Assam. 


The new rules introduced during the year with the sanction 
of the Government of India by which the old system of farming the 
collection of rubber was abandoned and replaced by the imposition 
of a duty of Rs. 12 per maund, on al rubber imported from 
heyond the border, or collected from trees growing on Government, 
forest land, have worked rey, successfully from a financial point of 
view, the receipts from the duty collected during the past season 
having amounted to over Rs. 50,000 as compared to Re. 25,585 
received from the contractors in the previous year 1891-92. 

‘The Rules only came into force on Ist November 1899, and 
there was naturally some little delay in gotting them understood 
by merchants and others interested in the rubber trade. But when 
this was accomplished, the rules seem to have worked fairly well 
and to have given no cause of complaint to either hill man or 
trader. And although the exports of mbber were 1800 mannde 
Jess than usual up to 31st of last March, the returns of the fellowe 
ing three month’s ending 30th June 1893 prove that the trade 
has pulled up its lee way and even exceeded fignros of recent 
years. 


Eucalyptus and Malaria in Italy. 


We have received from Mr. W. Coldstream, ©. 8. Deputy 
Commissioner of Simla, so well known as interested in Indian 
Arboriculture and as the author of an important work on Indian 

rasses, & letter just received by him from Signor Fortunato 

rdinali, Secretary to the Agricultural Sociaty af Rama on the 
subject of the work at the Tre Fontane Monastery to which 
reference was made in our June (p. 225) and Angust (p, 303) 
numbers. Signor Cardinali says 

“Jt is true that many experiments have been set on foot in 
“Italy with the object of ameliorating the hygienie conditions of 
‘malarious localities ; but the results have not byen very satisfac- 
‘tory because tliat exotic plant has only thriyen with difficulty 
cwith us, probably on account of the dliferonce between. this. and 
“the climato of its native country, that is to say, Australia, where 
‘there exist immense forests with notable advantages as much from 
“the hygienic as from the economic point of view. Herein Rome 
‘we have one example, near the estate called ‘Tre Fontane’ ; 
‘where the Trapp Monks have occupied themselves in making a 
‘plantation of Eucalyptus since 1866; and although they have 
‘expended considerable sums of money and taken especial pains, 
“they have only succeeded in raising some hundreds of plants out 
“of so many thousands put out and those plants of relatively poor 
«growth. 

“The monks extract from the leaves of tho Eucalyptus trees 
‘a liquor which is sold as an ‘antifebrile tonic’ but to fight tha 
“fever properly quinine is really wanted. 


“Iknow that the cultivation of Eucalyptus in Algeria bas 
* succeeded in giving excellent results.” 


Signor Cardinali’s letter seems to supply the answer to the 
queries put in Mr, Fernandes’s letter in our August number ;- 
and the facts appear to bo that a groat deal of rubbish has been 
written about the Tre Fontane plantations which does not accord 
with the real facts of the case, which aro that Encalyptus planting 
hhas been a distinct failure in ‘tho Roman Campagna, just as it has 
been in so many places in India, 


TRE TEAK TRADE, dor 


Douglas Fir for Tea Boxes. 


Mr. J. B. Spence of Ceylon has made an arrangement with 
the Ottawa agent of the Rathbun Company for a trial shipment 
of shooks for the construction of tea boxes. Of all the waods 
submitted, Mr, Spence favoured the Douglas fir, of British 
Colambia, which he considers vastly superior to the wood at present 
obtained from Japan. Shipments of fir box shooks can be mado 
direct from British Columbia to Ceylon, and Mz. Spenco believes 
that the trado will soon become one of the most important branchos 
of the lumber industry, The toa trade of Ceylon requires about 
1,000,000 boxes yoarly.—(Timber Trades Journal.) 
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‘On the march irom Mundali to Kathiyan we passed through 
some second class forest in the Ban oak zone which is burnt ever’ 
year and used as a grazing ground ; and then we came to a small 
patch of temporary cultivation in which the trees are lopped and 
the branches strewn on the ground and burnt, and the ashes plough- 
ed in 5 XAil is the local name for this system, 

Along the stream at the bottom of the valley, we noticed many 
new species among which Cedrela Serrata and Quercus annulata 
were the most important. 

With regard to burning the 2nd class forest, we read in the 
Journal of 1891 as follows :— 

“A greater part of the 2nd class forest below Mandali had 
*beon fired intentionally by the villagers. This procedure is allow- 
“ed by the Forest Department, apparently as the villagers consider 
“it necessary in order to improve their grazing, This, howover, it 
“does not do, as has been conclusively proved in Madras, In 
‘reality by firing the grass, most of the delicate annuals such as 
* Panicum Opliamens, Tsachne, Poa, Eragrostis, Festuca, which 
‘are esocally good for cattle, are destroyed, while the coarser kinds 
‘such as Andropogon Nardus and Schonanthus,, Apluda aristata, 
* Chrysopogon sp. sp. and Anthistivia ciliata which ave not so good 
‘for fodder, and of which only the young shoots pre eaten, are en- 
* couraged.” : 

The climb up 

h 


from the valley, through villyge lands, to Jali 
Jani is steop and 


ot. 


‘ 
Kareryan Forrsts.  ¢ 


‘The area of the Kathiyan forest is 608 
the forest was burnt in 1865 by the neiglboursg villagers pf 
Chajal to propitiate their deity on account 0 af stars epidetaia, 
of small pox which visited them. Tho forestifjuTbeen pstenws 
from fire sineo 1870, and in 1870-71 the Lat od vines 
which had been killed by the fire off 1865 werf™mmed and conver 
into sleepers ; about 2,000 trees ofeach class¥aetre removed, 
these yielded 10,000 broad guagg’and 10,000 mhotre guage sleepers. 
The sleepers were carried by men 12 miles th tho Fone viver’ and 
from thence floated singly(to Dalhpathar. : 


105 fd : 


he whole of 
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The price then received for a broad guage sleeper at Delhi 
respectively was Rs. 4 and for a metre guago Rs. 2-8; the price 
now received is Rs, 2-8 and Re. 1-9 respectively. 

Protection from fire has resulted in extensive reproduction of 
blue pine and deodar, On the south side of the hill above the vil- 
lage of Chajal, the deodar is quite as numerous as the blue pine, 
and in the struggle has held its own ; tho young saplings are 
growing quite as fast as the blue pine and have a healthy ap- 
peurance. 

On the north side of the hill it is probable that deodar at the 
outset was not so numerous, and thickets of blue pine 25 to 80. feet 
high have sprung up and suppressed the deodar, A casual observer 
might suppose that the deodar seedlings aro much youngor than 
the pine, but a careful examination of the annual rings of the former 
shows unmistakeably that they ara of the same age ; the two species 
sprang up together shortly after the commencement of fire-conser- 
vaney, and the deodar has lingered on under the cover of the bine 
pine, but has not prospered. Operations to clear away the pine 
‘were commenced in 1886, but they were not carried out with 
enfficient vigour and boldness. Some oaks and other inferior species 
about 300 in number, were also girdled. In 1888, a party of stn- 
dents worked for ten days, and cleared away about 5,000 blue pine, 
girdled 2,500 onks and other species, and liberated nearly 9,000 

feodar seedlings, and though this operation was carried out rather 
late in the day, it is hoped that the deodar will prosper under the 
inereased light given to them, and will now shoot ahead. The whole 
‘area has now been done, but it is essential to bear in mind that 
the place must be revisited every three or four years, and the 
operation, if necessary, repeated," We have seen that deodar is 
capable of existing under cover for many years; but it is quite 
ible that someiof the original deodar seedlings have already 
isappeared. Wa must acknowledge, however, that, with one or 
two exceptions, we do not find any distinct proofs of this 

‘The deodar seed bearers were chiefly on the ridge at the top 
of the forest, whereas blue pine seed bearers were scattered about 
all through the fovest, this fact mainly accounts for the preponder= 

pine in’the thickets on the lower slopes. The soil 
ep loarn may also have favoured the latter species. 
On the\top se ridge abovo the bungalow we inspected the 


0'sqaare feet and itthen contained the following 

1—deods Y105 “blue pine 35; spruce fir, 6; other species 

the, in an old parent deodar tree, from whick probab- 
‘ 


8 er in 1887, being abont 12,120 
y fee gers kn example of natural thinaing, |The number of deodar 


.in a goo soed yor, that coke up immediately under a 
aS opitont trad is Oa very large, We ‘counted on one square 
ee 

Rac ‘ \ 
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foot as many as 88 which had just germinated ;and in the Lambatach 
forest in 1888 we made the following remarks regarding natural 
reproduction of deodar and blue pine together, which are interest- 
ing os throwing light on the origin of these blue pine thickets :—,, 

“Ona grassy slope near the fire-line below “Dumbleton’s 
* house, we counted the seedlings on a patch 10 fect by 10 feet and 
‘found 46 deodar of on average height ofone foot, and 14 blue pine 
* of an average height of nine inches. The deodar was abont seven 
“years old and the blue pine all ages from two to six : this would give 
“about 20,000 deodar and 6,000 blue pine per acre. ‘There were a 
‘ good many deodar seed-bearers in the vicinity, which accounts: for 
“the large proportion of deodar seedlings but itis quite possible that 
“ina very few years these 14 blue pine would completely suppress the 
+ 46 deodars. "Hence it is absolutely necessary to watch such a crop 
“from tho very outset, and to clear away the pine as soon as they 
“begin to got the uppor hand of the deodar. Lower down on the 
+ same slope, the young stock is almost entirely composed of blue 
«ne, an hore itis probablethat, at the beginning, there were very 
* few deodar seedlings, because the locality is much furtherfrom the 
* parent trees.” 

Near the Camp wo inspected the result of the girdling of blae 
pine in 1888, and found that the girdled trees were quite rotten, 
and the average Tongth of last year's shoot in the deodar was 135 
inches. The pine girdled in 1891, are now dying, their loavos being 

juite yellow. In 1892, we measured the lengths of the annual 
joots of deodar of the last four years, in an area where the pine 
had been girdled, and found them to 6’, 7’, 9' and 9'1’ respectively. 
‘These observations, as far as they go, tend to prove the beneficial 
effect of giving the deodar more light. 
Tapping Chir Pine for Resin, 

For a full account of these works the reader is referred to the 
Appendix Series of the Zndian Forester, “Resin and Turpentine 
from Indian pine: 

The following isa brief history up to date :—In 1884, 20 
Chir trees were tapped on the Kumson principle, ie, a nick is 
cut deep into the tree and the resin is allowed to accumulate at the 
bottom of the hollowed out nick, and is collected from time to time. 
The nick is 18 inches high, 12 inches wide and 41 inches deo 
at the base. The trees wore tapped from April to November, a1 
the yield was as follows :—10 trees in the Dharmigadh yielded 
80 seers, and 10 trees in the Chattragadh yielded 86 seers of 
crude resin. 

Resin tapping works ona larger scale wore started in April, 
1888. They were of an experimental character, and the cost of 
extraotion ‘was consequently high and the yield of crude resin 
emi 

1024 Chir and 501 Kail were tapped in the Bogur, Malon, 
‘Himus and Kathiyan blocks, 2,873 blazes in all being made, or nearly 
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on each tree. The work was begun by Dr. Warth and some forest 
students, and afterwards carried on by the local establishment. | 

Tneisions were made 12 inches long and 6-9 inches wide. 
The cuts were freshened once a fortnight and at the end of Novem- 
ber, 1888, wore from 24 to 30 inches Jong, and 2 or 8 inches 
deep at tha lower end. 

The yield of resin in this year was 107 maunds or noarly 8 
seers per tree. 

In 1889, 1073 Blue pine and 3,215 Chir were tapped in the 
satne forests, the yield being 2 seers and 6 seers respectively. 

Ln 1890, 473 Blue pino and 115 Chir were abandoned a ex- 
hausted ; and 1,540 Blue pine and 8,100 Chir were again 
tapped, but not worked to their full capacity, the cuts boing 
freshened only once or twice a month, The yield was 87 seers of 
bir resia, and 1 seer of Blue pine rosin por treo. 

In 1891 and 1892 the work was continued and there aro 
daring the prosont year 5,000 trees, all Chir, undergoing the 
process of being tapped. 

The present system of tapping, which is adapted from the 
French, is as follows :—the outer bark is first of alt removed for 
a space ef several feot in height and about two feet in breadth ; then. 
an incision is made near tho base of the tree, one foot long, 
4 inches wide, and 1} inches deep, the instrument nsed being the 
native adza A gouge chisel is then driven into the tree just 
below the botton of this incision, into the curved cut thus made 
astrip of zinc 5 inches long and 1} inches wide, is driven by 
the handle of the gouge ; this forms alip which guides tho rosin 
into the pot placed below to receive it, This vessel is supported 
by anail, and a piece of string passing round and fastened to 
nails on either tide. 

‘The pots are now made locally of unglazed earthenware at a 
cost of Rs, 2-8-0 per 100, or about 5 pies ench, They were at first 
made of zinc, bat these were soon abandoned, as they cost eight 
annas ench, and were apt to be stolen by the hillmen. 

‘The ent or blaze is freshened every eight days by taking off 
a thin strip at the top, } inch thick and about 8 or 9 inches long ; 
‘we exainined several ot these cuts immediately after they had been 
freshened and found the resin oozing out in bead like drops from 
45 und 18 annual rings respectively. In the Chir pine, we believe, 
that the wholo of the sapwood is capable of producing resin, but 
thore are reazons for not making the cuts deeper, one being that it 
wouli require a very long time fora deop cut to heal over. The 
trees are frequently of large girth, and two cuts are made on exch 
tree. Atthe end of the working season, the cut is about 2 feot 
high, and at the beginning of the following season, the pot is 
removed to the top of the old blaze and the work continued as 
betore. Some trees are now being tapped, as an experiment, for 
the fourth and fifth year, but generally ‘speaking, three years is 
considered sufficient for one continuous tapping. Ihe tree is then 
abandoned and allowed rest, 
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The pots are covered with pieces of Chir bark to prevent 
forcign matter falling into thom, but these are frequently blown off 
and we noticed that much of the resin was mixed with pine needles, 
chips, bits of bark, dc., which has to be strained out afterwards, 

The resin is collected every ight days by a distinct set of men 
and taken to Kathiyan whoro it is stored in wooden tanks. From 
time to time it is packed and soldered up in old kerosine oil tins, 
and then sent on mules to Chakrata, on its way to Debra where it 
is distilled. 

During the season of 1492, the outtarn of resin was 594 maunds 
gd tho cost of collection and carriage as Taras Chakrata was as 
follows :— 

ow Tapping and collecting ... Rs, 722 


2) Purchase of material... roar y| 
(8) Soldering tins ‘ Bey ee oO 
(4) Carriage to Chakrata |., ete ye 48 

Rs 871 


Or about Rs. 1-7-5 per maund, a sensible reduction on the 
ost of the previous year. 

Tho trees yielded 4§ seers each in Bagur block, and 5} scors 
in Karon. 

Tho future of this industry depends on the sale of the turpentine. 
At present the whole of the resin or colophony is taken by the 
Soap Works at Meerut, and about two-thirds of the turpentine can 
besold. Whenever the annual outturn of the turpentine can be 
dispored of, the tapping of the pines can be conducted on a larger 
soale, (Since the above was written, arrangements have been made 
for the sale of the turpentine to the N. W. Ruilway and it is almost 
certain that this industry will be largely developed. 

Kararyaw to Taaprar. 


17th May—On this march, we procecded along the Tons road, 
many portions of which aro interesting from an engineering point. 
of view, The averago gradient of the rond from Kathiyan down 
to Dharmigadh is 6° to 8° and we inspected the various bridges, 
retaining walls and railings, and witnessed some blasting of rocks to 
widen the road. Blasting is done by contract, the holes being 
made at acost of 4to 6 annas per foot, which includes everything, 
except the cost of the powder. Asa rule, ono chittack of powder 
ig used for every 12 inches depth of hole, but the amonnt varies 
slightly with the hardness of the rock. 

student’s attention was also called to the excellent natural 

reproduction in the lower portion of the Chir forests in te Tons 
valley, which had resulted owing to the area being protected trom 
fire since 1885. 

106 
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The Tons Chir Forests. 


The following account of these forests is taken from the 
Journals of 1888 and 1891 combined. 

Various fellings have been made from time to time in_ the 
Tons chir forests, thatraas heing murkad by the Ranger or Nivie 
sional Officer and sold standing to contractors, who saw them up 

‘into scantlings and float them down to Dakbpathar in the Western 
Daa. They pay about Rs. 5-f for a {roe over six feet in girth, 

Tn 1878 it was proposed that sleopers of the chir pine should 
be impregnated with creosote or with metallic salts, and that works 
for this object should be set up on the Jumna, A report.was pre- 
pared by Dr. Warth on the subject of impregnation, i) and the 
chir forasta were inspected and surveyed by Mr. Smythies and a 
report on them submitted (2). But the railway Companies prefer- 
red deodar and the matter fell thrugh. ‘The question may, how= 
ever, crop up again, whon the deodar forests outside British terri= 
tory have been exhausted and then the Tons chir forests will become 
important, As it is, there is such a great demand for chir timber 
that 4,000 first class trees could be sold every year, In 1879 it 
was estimated that there were nearly 200,000 chir trees above 64 
feet girth on the left bank on the Tons above Chattra, but perhaps 
ous guastae to one-half were too heavily branched to yield sleepers 

or Karis. 

In 1881 three hundred chir trees were sold to Mr. Sproad for 
for Rs. 8 cach. ‘These trees wore 120 feet high and 12 feet girth, 
and were situated in the Khunigadh, close to the banks of 
the Tons ; 4 or 5 trees per acre were cut. Mr. Spread’s venture 
was not a financial success, the resulting natural reproduction was 
however very good. 

No mora Chir trees were sold until 1887, when 800 trees were 
sold for Rs. 6 each from the sama area, leaving about 8 trees per 
acre on the area, The troos were out from this area as the young 
seedlings which had come up required more light. 

In 1891, 800 trees with an average girth of 7 to 8 foot and at 
adistance of two miles from the river, were sold for Rs. 6-8 per 
troo, A market for Chir wood has been made, and the wood is in. 
grené demand in the Punjab. 

‘he trees are converted into karis 12 foet long by 5° x 4" or 5” 
x 5”, which are carried to the banks of the Tons and there stacked. 
‘The stacks are covered with mud to prevent the karis cracking and 
to allow thom to season. The karis are floated down the Tous after 
the rains, 

Besides the trees sold standing, trees are also converted depart- 
mentally, and the rosulting karis ‘sold by auction in September on 

banks of the Tons. The Chir forasts Working Plan provides 


(1), Memorandum on the establishment of a Factory for impregnating pine 
alespers from the North-Western Himalaya with ‘oetele ‘alte ( overnment 
Contral Branch Press, Simla, Ne, 484R A, and C) 

(2). The Chir forests on the teft bank of Tons river situated In Tebel 

-Garhwal end Jauuser Bawar, dated 25th August, 1807, 
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that a certain area annnally shall be worked departmentally, the 
number of troes to be removed annually being left to the discretion 
of the Divisional Officer. 

Tn 1889-90 four hundred and thirteen trees of various sizes 
were cut on and above the Tons road fireline, as it was found 
that the dry needles which fall annually wore a great source of dan- 
ger in the fire season, 

In the earlier fellings of 1881, the following measurements 
have been recorded as to the reproduction — 


Ft In. 
1886 52 seedlings, average height 2 9h 
1888 Was 2S % 3 5B 
1891-850, » SL, Senate 
18928038, z 9 5 


The girth of a mature tree measured was 7 feet 7 inches and 
the average distance from tree to tree, before the felling took place 
was 34 feet, giving roughly 40 trees per acre. 

In the older fellings of 1881, a final felling could now be made 
as the ground is completely stocked with soaillings, and young chir 
requires an unlimited supply ot light. The contrast between these 
fire~protected forests and those annually burnt, as along the Dharmi- 

adh valley, is most striking. hore is vory little undergrowth in 
these forests, with the exception of sandan (Ougeinia dalberqioides) 
but the grass is long and thick, and fire-protection . exesedingly 
difficult, as the grass is ready to burn in November. The fire 
season is therefore eight months long. The chir seodling has a 
wonderful power of shooting up again whon burnt to the ground, 
and on the fire lines and other areas burnt, we noticed many in- 
stances of young shoots springing up from the collum buds. During 
this process, which goes on year after year, the root becomos thick- 
er and stronger, and eventually the young seedling may become 
strong enough to resist a fire ; but there oan be no question that 
many years’ production is lost, and there is a chance of unsound- 
ness ul the base. Of all conifers with which we are acquainted, 
chit possesses the greatest power of withstanding fire. 
he fireline along the Tons road is about 50 feet wide, 
and the upper limit isa two foot made path, from which the 
grass is burnt downwards when sufficiently dry. In order to 
Tessen the danger of fire spreading in May and June when the 
needles of the pine fall, a belt of about 100 feet wide above the 
fireline, has been completely cleared of the traes and in conse- 
quenco there is excellent natural reproduction on this belt, the 
young seedlings being now 6 to 8 feet high. Theso, in their 
turn, will shed needles, and they may have to be cut down ina 
similar manner. Itis essential to keep the fireline quite cleared 
of all inflammable matter during the entire season. 

The valley of the Tons is rich botanical ground for the 
forest student, and many interesting species may be collected 
between Thadiar and the Khunigadh : among others Cénnamomum 
Tamala which yields tho ‘dalchini” of the bazérs. 
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Fuel Supply Works in Naini Tal. 


Readers who may have resided in Naini Tal will be interested 
in a revised scheme proposed by the Conservator, Central Circle, 
in July, 1893, for the supply of tuel_ by Departmental Agency to 
the Naini Tal Settiement, which received the sanction of Govern 
ment iu September and comes into force on the Ist January, 1894, 


For some years the firewood supply of Naini Tal was met 
by the collection by the Jéampan bearers of the residents—of dry 
wood witich had accumuluted in the neighbouring forests—who were 
licensed for the purpose at eight annasa head a month, In doe 
course, the supply of dry wood was exhausted, and the Jhampanies, 
with liconses to collect what was not to be found, began to cut 
green wood, and continued to do so in spite of numerous proseca~ 
tions und punishments. Then certain trees were girdled and others 
cut in order to provide dry wood, and eventually tho system of 
providing green wood in licenses at one rupee ahead a month was 
sanctioned by Government and came into force during the current 
season. 

‘Tho Conservator, after carefully going into the question, repre- 
sonted that this sy stem was as faulty and wanting in permanenoy 
as were the earlier arrangements, and that it, too, must come to an 
end, and in the meantime rerult in the destruction of the forests 
within casy reach of the Settlement, upon which the jhampanies, 
consistently with their other duties, can draw. This conclusion was 
based on the following figures :— 

Monthly wood tickets as issued av present are as follows -— 

Ist April to 81st October ie ws» 8,000 


Ast November to 31st March oe w.  800 


Total «8,800 


It was estimated that each ticket holder brings in 25. maunds 
a month, of which 10-12 maunds are delivered to his employer, a 
little is used, and 10-12 mannds are sold at a not lower rato than 
4 annasa maund. The result js that 82,500 maunds of fire wood 
are removed from the forests, the resident obtains 10-12 maunds 
for a rapee, and the jbampani profits to. the extent of Rs, 2-8 to 
Rix. 3 par month by tho sale of wood. With regard to the quantity 
of fire-wood availnble, the Conservator worked out the areas set 
apart within the radius to which jhampanies can go, and found that 
they correspond roughly to 1,601" acre. of completely stocked forest. 
‘The blanks could only be estimated and an arbitrary co-efficient 
of density applied, which was cither taken from the Working 
Plan, or adopted from Conservator’s own inspection of the aross, 
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but the result may be accepted, that at least five times the area 
in its present condition, would be necessary to meet the demand 
which might probably be taken at a round figure of 100,000 
maunds, rather than at 82,500. 


It was thought thatthe residents of Naini Tal could ‘not 
reasonably expoct to obtain their wood, at tho sacrifice of all the 
adjoining forest, at 10 and 12 maunds to the rapee, while the 
same wood was being sold by their jhampanies in the Bazar, 
and even in their own compounds, at 4 mannds, and should a 
supply of good, dry wood be made available for them at about 
that rate, the Conservator was of opinion that they could have 
no just ground for complaint. 

The pay of the jhampani is, at present, five rapees a month 
bat by tho benevolent custom ‘which has grown up and enabled 
him riot only to supply his master with cheap fire-wood, but 
also to retail at his own price some 40,000 maunds of wood 
(tis only title to which being that he has ent and carried it), 

@ supplements his pay by 24 or 8 rupees a month, and thus 
receives a total of na 3 rupees a month, Now, it cannot be 
denied that this isan extravagant price, and in excess of that 
roling in other Hill stations, and when it is considered that it 
is paid by the gradual and certain denudation of the forests in 
the neighbourhood, the Conservator had no doubt it would be 
admitted that the time had come to make other arrangements 
and to bring the jhampanies’ pay to a level with that of other 
unskilled labourers, 

The proposal submitted by the Consorvator was to abolish 
the system of issuing tickets and to establish four or five depdts 
at which the Forest Department should undertake to have on 
sale the requisite 100,000 maunds of fire-wood at Rs. 20 per 
100 maunds. This would enable the Department to fell in 
suitable places at a distance beyond the radius within which the 
Jhampani could go for bis load and so to assure a constant 
supply and the maintenance of the forest. 

The effect of this would be to Q take away the jhampanies” 
persists in wood and so reduce his salary to Rs. ‘5, and (2) 

give an ample supply of dry wood of good quality at about, 
az somewhat less than'the rates now prevailing in. the settlement, 
and residents could not reasonably complain of such a rate. 

The old system was very tersely described by our friend 
and colleague, Mr. Fernandez, in his Working Plan report “as 
a premium for the European residents to entertain an army 
of liveried jhampanies,” and its abolition is distinctly a step 
that should” have been taken long ago. 
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Forest Administration in Oudh. 


Given along narrow strip of forest bounded on all sides 
with cultivation; burden the area with concessions in free 
roduce limited to ail villages within three miles of forest boundary 
ut otherwise undefined ; permit the concessionists to remove the 
free produce in such form and from such localities as best 
suits them ; allow their cattle in any number to roam through 
the area, and what will be the condition of that forest after 25 
years? The local administration of the Province of Oudh con- 
ceived in 1865 the idea that it was necessary to encourage 
cultivation and recoup the tenantry for the loss in crops and 
health consequent on proximity to ‘the forests, by making certain 
concessions to the inhabitants of the country in the neighbour 
hood of State Reserves ; and by executive order, ruled that all 
villages within 8 miles of the forest boundary might receive 
free produce for domestic and agricultural requirements and 
graze their cattle at preferential rates. For eleven years these 
orders remained in force without registration of villages, without 
definition of the amount of free grants or of the number 
cattle tobe grazed, and without allotment of locality for the 
exercise of the privileges ; that is to say, that any village whose 
boundary fell within the limit of 3 miles from State Forests, 
amight graze any number of cattle and remove any amount of 
produce from any part of the area! In 1876 a special com- 
anission was appointed to enquire into rights and privileges in 
the Oudh Forests and genevally into their management in relation 
tu the agricultural necessities of the Province. This commission 
recommended the continuance of concessions granted in 1865 but 
suggested alterations in the method of the exercise of these 
rants, pointing out that a register of 3-mile villages should 
@ drawn up, and that concessions of free produce should be 
defined on the basis of the number of Ist, 2nd and 3rd class 
houses in each village. The Local Government ordered the 
registration of villages but found that the definition of concessions 
was unnecessary and in consequence, the annihilation of such 
forests where the burden imposed wag excessive, continaed. 
In the years that followed, successive Forest Officers reported 
‘on the state’ of the Bhinga forests of the Bahraich Division ; 
that the soil was utterly impoverished and incapable of allowing 
reproduction to proceed ; that the young growth was boing 
destroyed by tho unlimited extraction ‘of poles by concessionists, 
that the vast hords of cattle, averaging 2 to evory 1} acres, 
prevented the growth of any grass or shrub; and that the 
atanding crop of trees of the upper age classos was drying up or 
‘decaying for want of nourishment, Title by little the closure 
to cattle of a portion of the area was pormitted by Government 
cand the soil in these areas speedily responded to the advantages 
afforded, by becoming covered, first. with grass, and then with o 
good undergrowth of inferior species, amongst which, however, 
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no sal seedlings were visible. The closure was, however, only 
partial, The undefined liberality of Government had brought 
about a state of affairs as unpleasant as unexpected. Cultivation 
had not, as was originally intended, increased ; but the attrac- 
tions of'cheap grazing and free produce had created a class of 
cattle breeders in the neighbourhood of the forest who systemati- 
cally evaded the payment of fees; and who owned, besides an 
immense number of domestic cattle, large herds of wild cattle 
whose progress through the forest was uncontrolled and from whose 
depredations neither the closed forest nor the cultivated area was 
free, moreover the olosure of a percentage of the forest drove the 
concessionists, in their search for free produco, in still greater 
numbers, to the now restricted open area, and it seemed as if it 
‘Was hopeless to continue to contend against these adverse con- 
ditions, and that there was no alternative but to acquiesce in the 
destruction of the forest over at least two thirds of the area of 
the Range. Such was the melancholy outlook in 1898 when 
the compilation of a series of Working Plans for the forests of 
the Bahraich Division was in contemplation, and the proposals 
for the working of the forests of the ‘Bhinga ‘Mange were’ met 
by the Inspector General of Forests with the objection that no 
working of any forest in which undefined privileges existed could 
bo sanctioned ; namely, that if the demand on the area in graz~ 
ing and prodnce was not fixed, it would be impossible to make 
any proposals for its working during a term of years which 
could bo of value. The self-evident justice of this argument 
was, of course, accepted by the Local Government, who approved 
of the principle that Government may extend their liberality in 
concessions to any extent within tho annnal yield of any forest 
but not to such an extent as to involve its deterioration or 
destraction and after due enquiry and consultation the follow- 
ing orders were issued. 

I, That the number of cattle admitted to the privilege of 
preferential grazing should be limited to 4 bulls and 4 cows for 
every 10 pacca bighas of land cultivated within the area of 8 
8-mile ville y 

Ik. at the amount of free produce should be 
limited to the amount required for the upkeep of the present 
number of Ist, 2nd and ard class houses ineach 3-mile village ; 
and for agricultural implements to an amount also based on the 
cullivaied aren of that village. 

III. That one acre per head should be allowed for the 
grazing of privileged cattle and the rest of the forest be closed 
to grazing with power to alternate open and closed areas in 
fature years. 

IV, That free produce would be given under the super- 
vision of the Department, and as the SB opartment might direct, 
from any forest within 8 miles of a privileged village, thus permit- 
ting utilization of the wastage of improvement fellings at.» distance. 


416 FIRB PROTECTION IN THR LANDES OF GASCONY. 


: Vi That, unless any valid objection was brought forward, the 
wild cattle should be captured in Kheddahs and sold at once 
to porsons residing ata distance from the forest. 

Twenty sight years haye elapsed since the grant of unde- 
fined concessions in 1865, and sixteen since the commission 
‘appointed by governinent advised the definition of these concessions, 

‘he present Government hasstepped in to stay the destruction, 
already nearly complete, of a large area, of State forests ; but the 
harm done in’ 28 years of unrestricted felling and grazing will 
not be rectified ina day. ‘Twenty or perhaps thirty years hence, 
the forests of the Bhinga range will show a richer soil and a 
Promising advance growth, and fature Foresters will hardly 
realize to what a parlous state the area had been brought in 
1893, owing solely to the omission to define the amount of the 
eoncessions “granted and the method of enjoying them. bg 


Fire Protection in the Landes of Gascony. 


The text of a Bill, which has recently been introduced into the 
French Senate with a view to organizing fire-protection in the 
Departments of the Gironde and the Landes, appoars in a late 
number of the Révue des Faun et Foréts. We give an abstract of 
the proposed law which may interest our readers, 

Aftor specifying the territorial limits to which the Bill relates, 
it is Inid down that the kindling of fire slull be subject to adminis~ 
tive rules sanctioned by the Conseil d’ Etat. Article 3 provides that 
a person infringing any of the aforesaid rales shall be punished 
ith fine varying from 20 to 500 francs, and may, in addition, be 
imprisoned fora period not exceeding five days. “If the offender has 

evionsly been punished for a like offence, he may be imprisoned 
fr from 8 months to 2 years ; and the responsibility of parentsand 
masters for acts by minors or workmen is enforced. By Art. 4, 
forest guards, whether State or Communal, and any rural police 
officer may take cognizance of offences under the law. The most 
important portion of the Bill is that relating to fire-tracos. Art. 5 
provides that ore, owner of forest or land which has not been 
‘completely cleared ot brushwood or dry timber, may be called upon 
by the owner of an adjoining estate of the same description, to open 
and maintain in good order his share of a common Tire-line ron- 
ning along the dividing boundary. The width of this trace will be 
fixed by the propriotors or, if they cannot agree, by the Justice of 
the Peace, her consulting the Conservator. 

By Art. 6 it is proposed to render obligatory the clearing of 
fire-lines, 20 metres broad, along every line of railway open for 
traffic, expenses being defrayed tally by the companies and the 
adjacent proprietors. The "Bil ‘also provides for the speedy pre- 
paration of a general schome of fire-lines of public utility and lays 
‘upon the Maire, or the forest officials, as the case may be, tl 
duty of directing fire-protection measures, especially when it is 
necessary to have recourse to counter-firing. 
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+ Tour of the Coopers Hill Students in Germany. 


_. The following account of the tour made by the Senior Forest 
Students from Coopor’s Hill in the German Forests, may be ine 
teresting to come of your readers. 

The tour was conducted under the able guidance of Dr: 

Schlich and the students wero accompanied by Messrs, Reuther, B, 
Garr and Copeland of the Indian Forest Service. 
- We assembled at Frankfort on the Main at the end of April 
and on Monday, May Ist, accompanied by Forstmeister Honschell, 
started work inthe forest belonging to this town, Sylviculturé 
and valuation surveys occupied our time. We were introduced to 
the combination of agriculture with sylvicultare, The system was 
in very general use a few years ago but is now only carried on in 
favourable localities, #e, in those free from severe frosts, 

On May 5th we arrived at the University town of Giessen } 
inero soveral instruotive daya were spent. in the company of Dr 
Hesse, who showed us, amongst other things, some experimental 
plots of Oak, Beech and Spruce, where different degrees of thinning 
were boing tested, also a vory elaborate nursery and a fine museune 

The Spessart Mountains, Bavaria, were’ next visited and we 
were here joined for a few days by Sir D, Brandis, The Spossart is 
shilly tract of country, bounded on the West, South and South 
ast by the River Main. It is divided into 12 Forest Ranges, four of 
which, Rothenbach, Rohrburn, Lohr, Waldaschaff, we examined 
from a sylvicultural point of view ; the expeditions being couducted 
by Sir D. Brandis, who knows this part of Germany very well. 
Some magaificent oak ‘and beech woods were seen here, the natural 
regeneration of the latter being ¢o powerful that the former has to 
be protected against it when young. On Sir Dietrich’s departure wo 
wore divided into parties each makinga description of a cortain 
compartment. A thinning was also made here. 

‘On our way to the nis Forests we stayed a day or two at 
Bamberg. The wonds here have snfferad severely from very bad 
insect attacks and various interesting methods of prevention have 
been undertaken, 

Schwarzenberg, Saxony, was reached on May 24th. ‘The hice 
tory of the Saxon Forests is ‘interesting. At the beginning of the 
century, there was no Forest Conservancy at ull, Rights of all 
sorts existed and the forests were ina deplorable state, In 1832 
# law was passed empoworing forest proprietors to demand a com- 
mutation of the rights which badly affected their lands, At present. 
the management is oxcellent, as is shown by tho fact that their 
revenue, after deducting all expenses=41 marks per hectare, 
Insects give great trouble in theso woods and owing to the attacks 
of Hylobens abictia, it is impossible to make large cuttings in any 
one spot, Great ingenuity is shown in the formation and position 
of the outting series to as to reduce this danger to a minimum. 
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On May 31st we went over the Fichtelberg in a snow storm 
and suw the effect of elevation on tree growth, and then had a 
sing glanco at Austrian Forestry, on oat way to Carlsbad. Here 
we wore given a threo days’ holiday, re-assombling at Heidelberg 
on June ohh, From this well-known town we went to Vierheim, 
Hossa Darmstadt. The first attempt to employ agriculture for 
sylvicultural purposes was made herein 1810, It is now given up, 
However, the Scotch Pine being used as a nurse for the oak. The 
nursery here is curious. It is made under a shelter wood of Scotch 
Pine. hose are left not only to shelter the beech seedlings but aleo 
that larger timbor may be obtained. 

Our tour in the Black Forest began at Baden-Baden on June 
8th, sylviculture being the chief point of interest in the woods 
here. 
At Herrenwies, which we reached on June 13th, a lary 
amount of work was got through, After s tour in the woods, the 
partios made a description of three compartments and these, with 
some others included by Dr. Schlich, were formed into » neat and 
condensed working plan, One of the forest districts hero, Forbach 
I, noxt to the Herrenwies dirtrict, belongs to several villages and 
achuroh, Itis managed by the State Forest Officer. From the 

roceads of these communal forests, roads, school houses, &o, are 
Enilt and all the expenses of the municipalities are defrayed, so that 
there are no local rates, taxes or school fees to be paid, certainly an 
ideal state to livein, especially as, in addition, a sum of money is 
received by each villager. From here we travelled by Schinmun- 
zach and Fromdenstadt to Kipponheim, tho home ofa fine coppice 
with standards forest. Owing to its sitnation, in the fertile 
Rhine plain, the coppice at the ago of 30 years attains a height of 
80 feet which is exceptional for these climes, I believe, From here 
Staufon, BE. Black Forest, and Shénau were visited, the latter by 
tramping over the Belchen. ‘The object of the latter was to 
notice the change in vegetation. This was most marked, beginning 
‘at tho foot with fine well-grown forests and ending ina grassy 
mound (1415 metres.) _ On July 5th wo left Schénau for Todtmoos, 
South Schwarzwald, In the 10 days wo spent here, we built a 
charcoal kiln and saw it burnt and opened ; made a thin- 
ning and saw some heavy timber letdown a steop slope. Wo also 
visited several Black Forest cottages and saw the manner in which 
the wood is worked up by the peasants in the manufacture of tubs, 
baskets, brashes, boxes, kitchon utensils, &c. Tho facility with 
which they manipulated spruce wood was wonderful to watch. Of 
course, it broke, instead of bending, in our hands. 

On daly 13th we proceeded to St. Blasien where, at their 
Serena Highnassas’ raquest, we were presented tothe Grand Duke 
and Duchess of Baden. 

Zurich, reached on July 16th was the last place visited. Here, 
under the able guidance of Forstmeister Meister, many thinge of in- 
terest to the forester were pointed out in the Siewald, “Timber slides 
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and tramways were seen here in fall working order, all the 
Produce of the forests being workod up by the Forstmeister in his 
own factories before any sale is attempted. The machine for chop- 
ping up wood, turning out hatchet and broom handles, dc. were 
very ingenious and, in some cases, extremely simple. 2 
This brought a most instructive and, thanks to the perfect 
management of Dr. Schlich, an extremely pleasant tour to a close, 
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Forest kires. 


The occupants of a cyclone-pit can, says a writer in Lippine 
cots Magazine (U. 8. 8.) defy the fury of the storm, and 
Professor Herkimer, of Lita, Peru, has devised half a dozen 
different models of dwelling-houses which an earthquake may 
shake, but never break, while the conflagration of a large pine 
forest reduces all living things to the alternative of death or 
iestant fight. During the Saginaw Bay fires of 1875, Squire 
Wirth, of Gladwin County, bad surrounded bis farm with « 
clearing from sixty to eighty yards wide, in the hope of saving 
at least the main building, But the conflagration overleaped that 
barrier at the first attempt; the dwelling-houso, bam, and 
several stables caught fire almost simultaneously from a shower 
of flying sparks that swept ahead on the wings of the gale, 
There ure plants (cach as reeds and swamp-grass) that would 
extinguish a camp fire as effectually as a wet sponge would 
quench tho flame of a rush-light ; but the fierce heat precedin; 
extensive woodland fires turns all vegetAble products into fuel 
Green leaves turn brown, saplings wrinkle and_ twist, the gray 
tassels of Spanish moss curl up and turn as black as horse-hair— 
all ready to olaze at the touch of the first spark, Ata distance 
of throa hundred yards from the actual flames of a forest fre 
near Rockwood, Tennessee, a Fahrenheit thermometer rose at once 
to the top of the scule—ie. to 140 deg. above zero, and would 
have burstits tube the next minuto if the experimenter, wrapped 
up in wet shawls, had not snatched it away in the nick of time. 

“Sparks fell all around us,” says an eye-witness of the 
recent highland fires in Northern Oregon, “and the air felt like 
‘a flame, though the distance to the next burning trees was about 
‘a quorier of a mile. [ have been working in. the ‘open sunshine 
‘in “Breano County, California, when tbe thermometer stood. at 
‘108 deg. in the shade, but the temperature of that sua heat 
“seemed mild compared with that of the atmosphere all around 
“us, except on the east. side of the house, where the night wind 
‘felt slmost cool. My brother, who had run out to snatch a 
‘saddle-blanket from the fence, came back with his hands looking 
‘as if blistered, though he had managed to dodge the sparks, 
‘The heat on the west side of the fence was enough to roast the 
‘rosin out of a pine rail, and musi have exceeded 200 degs, 
‘ {udging from the fact that the thermometer on our side porch 
‘had risen to 162 dog. several miuutes before the rooms became 
‘untenable, both on account of the temperature and of the prick- 
ing odour of the smoke-clouds that penetrated through every 
“cranny.” 

The damages caused by forest fires in tho course of the last 
twenty years in the United States and British North America, 
has been estimated at eight hundred million dollars, a sum 


COMPOUNDING OFFRNORS'IN THE C. P. 438 


which does not include the indirect loss from the destruction of 
game, insecteating birds, dc, nor from the deterioration of 
climatic conditions, since tree-devouring fires are hoth a conse- 
uence anda cause of droughts. How completely and radically 
nia vegetable life of large districts can be destroyed by intonso 
heat, may be inferred from the fact that in the forest provinces 
of Brazil, where the woods are often burnt purposely in the 
interest of agriculture, an entirely new flora is ant to spring up 
on the quemaderos, or “charred” lands, asa proof that the original 
Yogetation has boon utterly annthileind, Te ATloghany County, 
Maryland, dogwood roots were found scorched to a depth of 18 
inches, though the ground around the demolished tree was not 
more than usually porous. A little ground squirrel was found 
dead in its burrow of about two feet of vertical depth ; another 
in a somewhat deeper hole was still alive. but lethargised with 
heat or smoke. For most other animals the chances of survival 
are measured by the rate of speed. Instinct drives them towards 
the next clearings, and the proprietor of alarge ploughed field 
gets often a chance to revise his estimate as to the animal 
population ofan apparently uninhabited forest. Foxes, minks, 
woodchueks, rabbits, and weasles dart out of thickets that were 
supposed to harbont only lizards. 


The Resin of Conifers. 


‘Tho origin and properties of resin in coniferous timber have 
recently been investigated by Dr. H. Mayr, and he has succeeded 
jn demonstrating several new and interesting points. The subject 
4s treated rather fully in an article ‘outributed by Dr. Mayr to the 
Zeitschrift fiir Forst und Jagdwesen for June, and his conclusions, 
some of which differ from those of previous investigators, are sum- 
arised as follows :— 

1, Only in an invisible, and thus in the molecular form, in 
the plasma, can existing resin pass into an intercellular space. 
Therefore— 

2. The cell wall is only permeable for resin so long as it 
is in process of formation, 

3. All resin canal cells which subsequently belong to the 
permanent tissue of the wood, not resin secreting, epithelial 
cells, but partly store cells, as other parenchyma cells, partly 
secondary meristem cells (thin walled’, are converted after a 
series of years into permanent cells; therefore, it follows that a 
secretion of resin in the canals.can only occur during the first 
year or two of the formation of the canal-carrying annual rings. 

4, Finished cell-walls, whether lignified, thickened, or not, 
cannot be permeated by resin so long as the respective walls 
are saturated by water, and, as in the living tree, both sap and 
heartwood are always saturated, so it follows that— 

5. All cell-walls of normal wood in the living tree are 
always free from resin. 

6. All resin-holding spaces are surrounded by an imper- 
“vious, continuous cell tissue, and, therefore, are completely isolated. 
‘The resin cavities are entirely closed in on all sides, and nover 
open at the exterior in an uninjured tres. 

7. There is, therefore, no spontaneous exudation of resin 
towards the surface ; every outflow of resin is pathological ; 
where, primo aspectu, a spontaneous outflow appears to occur, 
as on the buds of differant conifers, a close investigation shows 
that it is connected with exudation into an intercellular space, 
or with tho drying-up of the outer layers, thus in the case of 
the latter a pathological occurrence. 
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8 All resin canals of the wood stand vertically over one 
nother, and the horizontal always arise from the vertical $ 
shoald the place of origin have become lignified with the res= 

ective year ring, then the connection between the two forms 
38 effected where tho horizontal and vertical onnals occasionally 
cross. 

9. With the conversion of sap into heartwood the resin-canals 
are filled up by tyloses, so that a subsequent flow of resin from 
tho sap to the heartwood, or wice versa (as with the economic 
extraction of resin), is impossible. 

10. ‘The resin must be a bys-prodact in the formation of 
eoniferia, one of the usually occurring substances in the resin~ 
yielding conifers ; the resin does not ariso from the coniferin, but 
simaltanoonsly with it and starch may bo considered as the raw 
material for the formation of both. 

11, Neither by normal nor pathological canses (chemical 
decomposition, or fermentation through fungi) doos a conversion 
of coniforin lignia, or callalose (the constituents of the cell-walls), 
into resin occur, 

12. Should a gradual diminution of the watery contents of 
the coll-wall oseur through mechanico- pathological causes (wounds, 
punctures by insects, etc.), the resin partly takes the place of the 
water, and can, through unwonnded and turgescent neighbourin 
wood, also fill the “lumina” of the cells, Should fresh wo 
romain in the ground, as, for oxample, the stumps of folled tracs, 
tho resin is gradually forced by the surrounding moisture into the 
interior of the stamp Under favourable conditions as in stagnant 
water or bogs, the resin occurs in the rotting wood as resin-hydrate 
ina erystalline form.—Gardiners’ Chronicle. 


Pice Packets of Quinine. 


JWo have reosived a copy of tho last Oinchona Report of 

the Government of Bongal with samples of the pice packets of 

ninine which are now for sale at all Post Offices throughout the 
wer Provinces. 

The following extract from Dr. G. King’s Report shews what 
has been done. 

Sale of Quinine at Post-ofices.—Tho chiof event of the year 
has beon the organization of the system by which quinine, made 
up in doses of five grains, is ofered, for sale, at most of 

‘ost-Offices within the Province of Bengal. Each dose is made 
Bp in a uoat closed paper envelope, and is sold for. one pice. 

fh packet carries the royal arms as a guarantee of genuine~ 
‘ness, together with brief instractions in the vernacular. To 
enoourage the Post-Office officials to push the sale of these 
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ckets, a small commission is allowed, and considerable facility 

is offered for replenishing of stocks by’ post-masters ; the parcel 
rates for transmission, however, bear rather heavily on the 
scheme, and I trust some means of lightening them may soon 
be found. When the scheme was suggested last year, it very 
soon became obvious that one of the first conditions of succese 
would be to find some means of making up the packets by which 
adalteration and loss from pilfering and careless weighment 
might be reduced to a minimum, It was therefore decided by 
Government to make this matter over to the Jail Department, 
The quinine is therefore made over from the factory to that 
department in bulk, and it prison labour it is subdivided into 
ice packets, 1,400 of which go to each avoirdnpois pound. 
‘ho Jail Department distribules these packets to the post-masters 
and collects the proceeds of the sales at the various Post-Offices, 
A. dose of pure quinine is by this means put within the reach 
of any person within the province who has a pice to buy it with, 
Thus ‘at last, after thirty years of effort, ae the end been 
attained which the Government sot before itself when the growth 
of the medical cinchonas was begun in British India. That end 
was thus expressed in an early Government resolution on the 
subject :—“To put the only medicine thatis ofany use in the 
eure of tho commonest and most fatal of Indien diseases within 
the reach of the poorest.” Of the provineos usually supplied 
with quinine from the Mungpoo Factory, Bengal is the only one 
into which this pice-packet system has as yet been introduced, 
It is believed that, should. the various provinces under the 
Government of India adopt the system, large demands will be 
made on the cinchona plantation, and extended Plantiog opera- 
tions may have to be undertaken. ‘To meet such, Government 
have, in addition to the land reserved in the neighbourhood of 
Mungpoo, a reserve on the Bhootan frontier in Engo Valley, in 
which ground has not yet been broken. 

The Bengal Government express great satisfaction with the 
arrangement and note that 475tbs of quinine were thus made up 
into packets for sale during the year. The paper packets are 
small envelopes of strong paper about 24 by 1} inches and each 
contains 5 grains of sulphate of quinine. ‘The price is so calculated 
ag only just to leave to Government a very small profit on its 
plantation, This is shewn by the fact that while the gross 
ravenne of the year was Rs. 1,17,768 the net revenue was onl; 
Rs 3,171, We'wish every suceess to the new venture ‘which 
ought to be a useful one for Forest Officers, for they can now 
carry about with them in convenient form, sufficient to meet the 
many demands for quinine which every forest officer who has 
had “to serve in unhealthy regions is so well accustomed to. 
We hope that it will not be long before the other Loca! Govern- 
monts of the Bengal Presidency follow the lead of Bengal in 
taking the mutter up. 
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A Tour in Jaunsar. 


Thadiar Suspension Bridge.—The Tons is crossed at Thadiar 
by a suspension bridge, which was built by the Forest Department 
in 1875 at a cost of Rs. 2,864. Itwas repaired in 1878-79 ata 
cost of Bs, 503. Tho following description of the bridge is taken 
from the Journal of 1891 :— 

“The distance between the uprights is 164 feet, the uprights 
are 12 feet apart and 15} feet high. ‘The bridge itself is 7 feet 
wide, ‘The two cables whieh support the bridge are 3 inches in 

ith: The suspeasors are 1 inch in cireumference ; they are passed 

ough the large cables to prevent thom from slipping ; the lower 
ends of the suspentors are fastened to the cross beams which carry 
the longitadinal beams, on which the planking rosts, Five trans 
verse beams in the middle of the bridge rest on the cables and two 
others are just under it, 

‘The bridge was originally given a camber of 1 foot to allow 
for the stretching of the ropes. Railings are placed on either side 
‘of the bridge consisting of wooden uprights and wires stretched 
horizontally. ‘The planks of the roadway are 7 feet long by 6 in. 
by 2 in. and planks 4 in. thick and 2 feot wide are ‘hailed over 
these in tho contre of the roadway where most of the traffe fala, 

Threo masonry abutments bave been built over the anchorage 
of the bridge on thie left bank to protect it from earth slips. 

‘The cables are fixed to Deodar logs placed horizontally, buried 
in the ground and kept in position by 2 Sissu logs driven into the 
ground at an angle of 70 dogreos over the Deodar log. ‘The, end 
of the cables aro frayed out and nailed on to the Deodar logs.” 

‘The Wet Slide and the Sledge road.—Formerly the sleepers 
wore conveyed to the Tons partly by means of a wet slide, partly 
by aslodge road. The former was totally destroyed in the groat 
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flood of the 10th August, 1889, and not a vestige now remains, 
For an account of this flood, see Indian Forester, Vol XV, p. 298, 


The following description of the wet slide, a model of which 
may be seen at the Forest School, may be given here for reference, 
altlough it is extremely unlikely that any more will be construct+ 
ed, the sledge road having proved superior in every way :— 

“The slide, which is 12,192 feet in length, was constructed 
during 1876-78 at a cost of Rs. 26,000, whilst up to the end of 
March, 1885, Re, 7,988 have been spent on repairs, The gradient 
varies from 5 to 22 degrees, the best lient being about 15 
degrees, and the total fall is 1,300 feet. aa consists of a trough 
composed of three beams, 12 ect by 13 in. by 5 in. roughly 
Jointed and firmly wedged into block sleepers. These beams, 
which ara of chir, have been found only to last three or four yours 
at the longest, so that the entire slide has had to be reconstructed 
more than once. It would have been much cheaper in the end to 
have made it of deodar, as this wood lasts indefinitely in the hills, 
whilst chir rots in two or three years when exposed to alternations 
of heat and moisture, The inside measurement of the slide is 13 
inches wide by 8 inches high, as it was originally constructed for 
tho sliding of brond-gauge slocpors ; for metro-gauge sleepers, © 
lighter slide would suffice. ‘There are in all eight main bridges 
varying from 80 to 70 feet in length, as well as several heavy rock- 
cuttings and retaining walls 20 to 25 feet high. The slide is 
worke. by means of a good flow of water, which is let in from the 
Bagiar nala by means of troughs situated ‘about a quarter of a mile 
apart, very little water being required when the gradient is of 22 
degrees, but a plentiful supply of water being absolutely necessary 
when it is less than 18 or 20 degrees. The slide is princi lly 
-worked during the rains, as there is not sufficient water available 
-at other seasons, except during February, after the melting of the 
snow. With a good sapply of water, a sleeper takes abont ten 
minutes travalling down the slide, and'1,200 sleepers can be slid 
in one working day of 10 or 12 hours. On arrival at the Thadiar 
depdt on the banks of the Tons, the sleepers are thrown out of the 
slide by means of a kind of table provided with a slanting beam 
against which they strike, and they are then stacked. After the 
monsoon or during February, the sleopers are slid directly into the 
‘Tons, but this cannot be done during the floods. Since its comple- 
tion to the end of March, 1885, 407,800 sleepers, of which 135,000 
were brond-gauge, have been exported by its aid; the saving thus 
effected has been estimated at Rs. 15,014.” 

When the slide was destroyed, it was not considered advisable 
+o construct another owing to the great exponse and difficulty in 
orking, and a sledge road similar to the existing one in the 
Deota forest was made in its place, It has been fally desoribed in 
Mr, Mc’A, Moir’s report of 1891. 
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The sledge xoad is 7,960 feet in length and is constmoted of 
two rows of longitudinal beams of chir pine, 10 to 12 feet long 
4} in. by 4 in, and placed 24 in, apart. On to these beams are 
notched cross pieces 5 feet by 4 in. by 4 in. placed 24 in, to 89 in. 
apart according to the slope. In theso cross pieces, which are 
made of rejected doodar sleepers, are out the slots which serve as 

muides for the sledges. Tho slots are 4 inch deep, from 6 in, to 

. wide, and 30 in, apart from centro to centre. The cross 
pieces besides being notclied, are also fastened by Mora oak trenails. 


"Whore the gradient of the sledge road is less than 6 degrees, 

= the cross pieces are placed 24 inches apart so that the sledge rests 

on three cross pieces at one time ; where the grad‘ent is more than 

6 degrees the cross pieces are pliced 30 inches apart and the sledge 

rests on 2 cross pieces only at tho same time. It has been found 

that tho sledge rans more easily on low gradients, whon the oross 
pieces are placed closer to each othor. 


‘The sledgos do not ran easily unless the sledge road is quite 
avy. In order to decrease the friction, a mixture of soap and 
mustard oil is applied to the slots of the cross pieces. This is 
cheaper than ghee, and is nearly ns effective ; the mixture is applied 
where required by a boy who precedes tha sledges; where the 

radiont is too steep, the progress of the sledge may be stopped 
y the application of a little sand. 


On the inner side of the sledge road is a good drain so as to 
keep the sledge road as dry as possible, The accumulated water is 
taken under the sledge road in box dvains where necessary, The 
drier the motalling ia which the longitudinal beams ere iaid the 
more lasting will they be. 

Mora would be more suitable than Deodar on low gradients, 
a8 its grain is smoother but it has not yet been used on account of 
the greater expense in cutting it up.’ Chir would probably he 
botter than Deodar on the steoper gradients, as its grain is rougher 
than Deodar, but it is not so lasting, 

‘The sledges aro similar to those used on the Deota sledge 
road ; they consist of two rannors mado of soasoned Mora Oak 
placed 28 inches apart, strengthened by two or thres wooden 
strats, and carrying six uprights, and two handles. The runners 
are 10 feet 8 in. by 5 in. by Lf in. for B.G. sleepers, and 9 in. 
by 5 im, by 1 in. for M. G, sleepers; and when they” are worn 
down to 2 in, they are re-soled with pieces of Mora oak, One 
sledge costs about Rs. 10, and carries 20 M.G. or 15 B. @ 
sleepers. Two men work one sledge and they make 4 to S 
josmneys a day fron the Chubai depSt to the head of the dry shoots 
thoy are paid 4 as, por slodgo of MG. sleepers, and as, per 
sledge of B, G. Sloepers. 

‘We inspected various bridges along the sledge road, 
students took detailed moasuremonts, of budge Mo. 10" a oe 
reproduce a drawing to scale, 
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Bridge No. 1 over the rice fields is 868 ft, long, with 1 
spans of variable length, supported on dry rubble stone piers. 

Bridge No. 2 is supported by a huge boulder, the top of which 
has been blasted to receive the roadway. 

Bridge No. 9 is 68 ft. long, and 57 ft. high from the bottom 
of the khud. It consists of one span and is supported by straining 
beams and struts. 

Bridge No. 15 is 154 ft. long, with a gradient of 7 degrees to 
8 degrees, and supported on piers. and abutments, The piers are 
9 feet by 74 at the base, taporing to 6 ft. by 5 ft. at the top. 
There are 5 spans of about 28 feet each. To prevent shaking 
aT or H. shaped trestle is erected below the middle of the beams 
in each span. 

‘The original cost of the Thadiar sledge road was Rs, 4,534, or 
about Rs. 8,000 per mile. It has been estimated that the cost of 
carriage of sleepers for four years on men’s backs would have been 
Rs. 89,000, whereas the cost of construction, sled ging, repairs, &c., 
during the same period would be about Rs. 15,500. There is thas 
a saving of Rs, 23,500, or nearly Rs. 6,000 a year ; this clearly 
shows the advantage of the sledge road over ordinary methods of 
carriage. 

When the sleepers arrive at the end of the sledge road—the 
Thadiar depét—they are stacked in heaps of 200, and in October 
and in November are launched into the Tons by means of the 
timber shoot Tho following description is from the Journal 
of 1891 :— 

“Tha shoot is 883 feet long. It consists of an open trough 
Jaid in an exact straight line, the gradient of the upper 234 feet is 
42 degrees, that of the lower 99 feet 26 degrees. It is made of 
Ohir pine throughout. Tho beams of which tho trough is con- 
structed are fixed into wooden tressle supports by moans of 
wedges, the whole being bolted together by iron bolts } inch 
diameter. 

Tho inside measurement of the trough is 114 inches by 8 inches, 
the scantlings of which it is made being 12 ft. by 10 inches by 4 in. 

The upper portion of the shoot is laid in a trench dug out for 
it; the lower portion, which is removeable, is eupported on strong 
wooden tressles. These are placed wherever the sides or bottom 

ivces of the trough are joined. The sides are made to break 
Joint with the bottom piece. . 

The alide is kept moist, while the sleepers are being Inunched 
to decrease the friction and prevent its splintering, water being led 
from a neighbouring stream to the head of the shoot. 

A launching platform has been constructed at the head of 
the shoot, and the sleepers which are brought down by the sledge 
road ara stacked as nour to the head of the shoot as possible. 
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‘The sledge road ends on a high bank of boulder and the 
shoot leads from this into the river Tons.” 


In ono day, about 4,500 sleepers can be launched ; in Decem- 
ber 1892, 87,740 sleepers, of which 55,000 were M. G., were 
launched at a cost of Rs. 248, or nearly $0, nie per sleeper. Some 
sleepers of both descriptions were launched in our presence, and 
they took on an average 74 seconds to reach the stream ; this 
a velocity of 85 miles per hour, allowing 50 feet from the bottom 
of the shoot to the water. 

The Deota deodar forest.—The Deota forest lies in a kind of 
amphitheatre, bounded ‘by the Lambatach ridge to the west, and 
the Dhikari dhar to the north and east. The forest forms a per- 
tion of the area leased from the Haja of Telii-Gurhwal for 
Re. 9,00 per annum, and there are 11 years of the lease yot to 
run. The area is 4,937 acres, about one-lialf of which constitaies 
the deodar zone ; some of it, however, is situated on extremely 
precipitous ground, and cannot be worked. 

The deodar zone in this forest is comprised between 7,000 
and 9,00 feot altitude, the forest contains chir in the lower parts 
and kbarsu oak near the top of the ridge. Spruce, silver an 
moru are the companions of deodar, with maple, and horae- 
chestnut near streams, Where some peaks rise above 10,000 feet, 
as ou Riksbin, specimens of Rhododendron campanulatum may be 
found ; it was in flower at the time of our visit, 21st May. 

‘The forest has been divided into 10 blocks with natural 
boundaries, all drained by the Bagiar stream and its feeders. 
Follings began in 1876 in the Partil block to the east of the 
bungelow, and it took about 12 years to work round westwards 
through the Temple, Dopta, Jauradi, Katatach, and Kanga blocks, 
whon fellings bogan again in the Partil block. 

The working plan for the leased forests embraces Deota, 
Bamsu, Surars, Sablra, Norata, Naintwar, Datmir, Lambatach, 
Kotigad, and Chansil, a total area of 45,198 acres ; and the next 
forest to be worked will be Bamsu whera preparations in the way 
of making a sledge road, and felling trees are now going on. 

Deota has now beon worked for 18 years and during that 
period 17,841 green Deodar trees have been felled, besides 
ones which may he estimated at 2,200, making tho total 20,000, 
The outturn of sleopers, estimated in metre-guage, has been 
12,00,000. 

Natural reproduction has everywhere been excellent and the 
natural crop of deodar seedlings has been assisted by girdling 
operations wherever necessary, and supplemented by planting 

Asa rule, nursery-raised plants have been put out and gener 
ally in plots 10 feet by 10 feet, five seedlings in one plot. The 
plot is entirely cleared of indigofora, grass, &c, and one plant is 
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put in the middle and one at each corner, This ystem has 
succeeded well in the Partil block in plantation No. 5 of 1881, 
where the following measurements were made in 1888 :— 


Six hundred and twelve plants had an average height of 
8 foot 9 inches, but they included several younger plants, which 
had been put in as repairs. The avorage height of 12 of the tallest 
plants was 6 feot 4 inches. The success of this plantation is 89 
per cent. 


‘A small area planted on this system in 1882 contained 92 
ots with five seedlings in each, which had an average height of 
B feet inches, in 1888 -— 


Girdling operations have been. going on in this forest for 
some time past ; the object being to give more light. to existin, 
seedlings and to induce more seedlings to. come op. Wo noti 
a patch of silvor fir thus treated near the Deota temple, but the 
shade cast by tho dead stems is still too great for deodar to 
rosper underneath. In course of time these dead trees have 
Eeccme rotten and are being blown down, and deodar may soon be 
successfully underplanted. But these gentle, moist slopes, with a 
westerly or north-westerly aspect, bearing a dense crop of ‘silver 
fir, are by their nature not suitable for doodar, and it would be 
a better policy to confine our attention to slopes where we know 
deodar will grow well, and to girdle all oaks, sprace, fir, &e., 
shading existing deodar seedlings, and to plant up all the suitable 
blank spaces and patches of indigofora. ‘This is boing gradually 
done, and all we suggest here isto leave the ever fir area to the 
it. 


Now that felling operations havo come to an end in this 
forest, the principal point to attend to is giving the young deodar 
more light 1s thoy require it, by girdling, and for this purpose it 
‘Wrould probably be woll to go round the forest once in ve" yenrs. 
The average length of the annual shoots of deodar seedlings here 
is about sight inches, so in 5 years they will have grown over 
three feet in height. 


Almost all over the areas already worked, the refuse logs and 
slabs still encumber the ground, serioasly interfering with the 
reproduction ; at any rate on and near the sites of the old sawing 
pits, It was at one time proposed to utilize this refuse wood in 
smelting iron, but no iron ore has been found in the neighbour- 
hood. The villagers aro allowed to remove free whatever they 
wish for, but this makes a very small impression on the whole area, 
Any manufacture which utilizes this refuse material, such as 
wood-pulp for paper, matches, creosote, &e., would be a great 
boon. But it is unlikely that any use will be found for this 
debris, and the only plan is to allow it to rot slowly on the ground, 
a process which will take many years, 


Scrmroria From Waite Ayts’ Nest, 
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Sclerotia in a White Ants? nest. 


A chort while ago, Mr. AE. Lowrie sent from Chanda, C. 
P, for determination at the Forest School, a strange black club- 
shaped fungoid mass which he had found in a white ants’ neat, 
It was first referred to Mr. E, O. Cotes who suggested that the 
growth might be fongoid and drow attention to the remarks 
Aapon Selerotium stipatium in the Dictionary of Economic Pro- 
duets: in that work (Vol. V1 491) Dr. Watt refers to an 
article in the Journal of the Agri-Horticultural Society to which 
wa have no present access and to one by the late Dr. J. Shortt 
‘of Madras in the Journal of the Linnean Society of 1866-67 
after reading which wo have no doubt of its referring to the 
same cutious growth as that received from Mr. Lowrio, 

Qn a reference ta Dr. Geobel’s outlines of classification, we 
find Sclerotium defined as “ a tuber-like pluri-cellular body, filled 
‘with nutrient material, which becomes detached when mature 
“from the mycelium producing it and after remaining dormant 
‘for atime puts out shoots which develope into fructification. 
+Tho most common example of a Selerotium is the ergot of rye 
< (Claviceps purpurea), 

Dr. Shortt’s account of the growth is so interesting that 
we extract it from the Linnean Society’s Journal as” follow: 

Scientific name—Sclorotium (Berk. et Curr). 

‘Indian tame —1. Prithi Manga, from pitti, a white-ant 
*hill, and Mange a mango (fruit) ; literally white-ant bill mango. 

“Syn.—2. Patti Kai, from pitii, white-ant hill and Kai, 
‘fruit, —~or, white-ant-hill fruit, 

3, Mail Manga, from mail, dry, like sticks, leaves, eto, 
‘and monga, a mango—or, dry mango. 

“I am indebted to the kindness of Daniel Hanbury, Req, 
‘F.-L. 8. for drawing my attention to the Pitti Man, 
‘have had some experience in exploring the white-snt hills in 
‘the Madras distriet, while carrying out some experiments (the 
‘results of which were to be noticed in an Essay on the de- 
‘atructiye effects of the White Ant), and inno instance have I 
*inet with the Puri Manga; nor is the substance, or its name, 
‘familiar to tho natives of tho Carnatic. The fact of its not 
‘being found in this part of India may be accounted for by the 
«great dryness of the climate in this locality, and the absence of 
‘Ythe moisture aud heat so necessary for fingoid growths. On 
‘the western coast, where it rains for at least six months in the 
+year, the conditions favourable for the growth of this fungus 
‘exist in the burrows or excavations formed by the white ante. 
<The natives state that it is occasionally to be met with in dark 
“crevices, and in the recesses of rook: and oaves : my experience 
‘does not confirm this latter fact as yet;and the specimens 1 


‘have now the honour of submitting were all procured from the 
«white-ant hill, or pith 
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‘These fangoid growths are only met with in old and de- 
‘gerted ant-hills, and frequently after the insects have become 
‘winged: they are found only in tho peripheral and more super- 
‘ficial caverns, springing from their roof, occasionally from the 
“floor, never from the cells occupied by the ants themselves, 
‘Some grow with long stalke, others aro sessile ; in those having 
‘stalks, they can, ina tew, be traced beneath the soil, while the 
‘sessile ones seem simply to lie over the soil, 

‘Messrs Churrey and Hanbury are in unison with Mr, 
“Berkeley in the opipion that the Putti Manga is of fungoid 
“growth ; of this there can be no doubt from the habit and 
‘structure asalso from the fact that it attains ite greatest perfec 
‘tion during or immediately after, the rains ; and it is possible 
‘that further research during this particular period may tend to 
‘discovery of a perfect specimen, with the organs of frnctifica- 
‘tion fully developed. The present specimens were procured in 
‘the Coimbatore and Malabar districts, in October 1863, and were 
‘removed, some in situ attached to the clod of earth, and others 
‘Joose, from the interior of several white-ant hills, within the 
‘oaverns of which some were found growing in olusters of six or 
‘more, hanging each by a separate stalk, and others simply over- 
‘lying the tloors of the cells, without stalks, Those taken 
«with tho clod of earth soon lost moisture, and crumbled to dust. 
«These, on removal, were not quite so black in colour, and have 
‘shrunk cousiderably in size; and I sbould say that they are 
one-third smaller now then when taken out of the yhite-ant bill, 

“They take on a variety of forms, being oval, oblong pyri- 
‘form, irregularly round, ete. The external rind ‘is black and 
‘slightly wrinkled, on cutting into it, the interior is found to be 
‘white and pithy, and is compared by the natives to the kernel 
‘of a tender cocoa-nut, It is tasteless and inodorous. 

“ke Malayalum Vythians, who are familiar with the Puttd 
+ Manga believe it to be manufactured by the insects themselves, 
‘by a kind of accretive process, and that snakes are very fond 
‘of it and devour it greedily. Snake-charmers collect the Patti 
“Manga and take it roand tor sale, and they then give out that 
‘they keep a supply always on hand to feed their snakes witht 
‘this assertion 1 am much inclined to doubt. 

‘Uthers say that itis nota vegetable product, but a con- 
* glomerated. mass of the larye of white ants, It is not familiar 
“to the generality of natives, and the educated among them are 
‘not awure of its existence; whereas it is well known to the 
‘rude villagers, who attribute to it poisonous qualities, The 
‘various uccounte given of its nature and properties differ so much 
‘that one hardly Knows what degree of reliance to place on them. 

“The Vytiians eagerly seek it, and uso itas a remedy in 
‘cholera, syphilis, and a variety of other diseases. In cholera it 
‘ia prescribed as a specific, by rubbing it up with a little water 
‘and tresh ginger-juice or country arrack ; and the dose is re- 
‘peated aiter every motion or act of vomiting, 
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“The natives who assisted in removing the present specimens 
‘romarked that they are not full-grown, and that they attain 
‘the size of an orange during the monsoons. It is not common- 
“ly found in white-ant hills, but is met with in one out of every 
‘twenty or thirty on the western coast and Coimbatore district. 

“Tam indebted to. my assistant Mr. W. Harvey, for sove- 
‘ral specimens of tho Putti Manga, as well as for such informa+ 
‘tion on the subject as he could collect for mo in the Coimbatore 
‘district. ” 

Mr. Lowrie says that in Chanda it is called ‘Patha dudhi’ 
and that the natives have an idea that on the formation of a 
rainbow, the rainbow casts shadow and this shadow falling on 
a white ant hill, theso fungi are produced. Tho Sclerotium is 
nsed medicinally for women in cases where any difficulty is found 
during child birth, 


The Camphor Industry in Formosa. 


‘That Camphor is employed against different specios of moths 
of the Tineide family in order to prevent them from laying their 
eggs in woollen clothing and furs and to provont the damage that 
flows is koown to every child in this country. But whence the 
Camphor comes, how it is obtained and what its other uses are, 
must be unknown to many, and so it may perhaps be of interest to 
our readers to learn from an eyo witness, what it is and whence it 
comes, all the more that it is one of the principal forest products 
which is of importance toman, What is Camphor? Camphor with 
the chemical formula C,, 1,0 is an etherial oil which is found in 
the wood of the Camphor tree (Camphora officinalis) when treated 
so.a8 to remove the oxygen. Its specific gravity is 0°98 it melts 
2s \7B degrees G. and sablimes at 204 dozroos is eolonrless, cry~ 
stalline, aromatic, rotates in pure water, burns into a strong fame 
and is soluble in ‘alcohol, Besides the kind we are aboat to 
deseribe which is almost exclusively used in Burope, there is anothor 
kind, which has long been known in Eastorn Asia, the Baros or 
Borneo Camphor, named after a town Baros on the North-West 
coast of Sumatra, This kind is obtained from the giant stems of 
the Dryobalanops Camphora especially in Sumatra and Borneo and 
ig much used in those regions in religious and other coremonies for 
incense. It comes, however, vory little into the trade, bocanse the 
demand in Eastern Asia is very large in proportion to the produc 
tion and therefore wo may lesive it out of account, When we 
speak of camphor in those pages it must be understood that we 
refer to the produce of the Camphora officinalis. It should be 
mentioned however that the Baros Camphor fetches eighty times 
as high a price in the Chinese market as the product obtained from 
the Gamphor treo. 
119 
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Whence is Camphor obtained ? The chief countries in which 
itis produced are Chioa and Japan. In Japan, itis found chiefly 
in the hill country on the sea coast southwards from the 30th degree 
of North Latitude up to the Island of Kinshin and Shikoku where 
the Camphor tree (Kususno-ki in Japanese,) adorns the evergreen 
subtropical forests. In China it is produced in the Central closed 
region, especially in the middle provinces whence the Camphor 

‘ood chests so much in use in those regious are obtained, but the 
Camphor itself is hardly produced in sufficient quantity to be able 
to come into foreign trade. Tho islnd of Formosa, on the other 
hand, which is separated by the straits of Fokien from the continent. 
and lies south of the Tropic of Cancer and measures 38,803 square 
kilometers, is the chief country of the production and export of 
Camphor. Formosa is counted political ly as a part of the Chinese 
Province of Fokien which lies opposite it, although the Western 
side of the island bas been practically taken away irom the Chinese 
on account of the long continued fight with the aborigines, 
which is still goingon, The island is divided into halves through 
one ot its longths by the Ta Chan mountains which run from North 
to South. The western half inclines to the sea in terrace-like slopes 
and this gives tho name to the chief town Taudan, while on the 
eastern wile the mountains ran done to the sea in steep rocks 
washed by the waves of the ocean, On the western side, the mon 
of the long pigtail havo since they arrived from China, two con- 
turies ago, established themselves and driven back the wild racesand 
the primeval forest. On broad areas the rice fields cultivated and 
watered with painfol care are soon extending themselves and more 
lately the culture of the tea plant also at the cost of the primeval 
forest has made such progress that for some time past a large 
colony of Europeans has established itself in Twatutia. the chief 
shipping port, for the purposes of ten tasting and purchasing on 
favourable terms for their houses of trade. Next to the tea ‘hong’ 
the Camphor ‘hong’ plays the chief part in Twatutia, shewing 
the value of the export trade in these two products, To this place 
comes the camphor down from the mountains ; partly by water on 
the Tawsni river; partly by a road builta few years ago by English 
Engineers for the Chinese Government ; and partly on the broad 
shoulders of sturdy Chinese called ‘coolies.’ 

In order to reach the place of production of the Camphor, 
one has first to travel by road for many miles into the interior, 
then partly on foot by narrow foot paths, partly in sedan chairs 
borne by coolies in country fashion up to the higher and steeper 
mountain passes, where the cultivation of the soil has to be fought 
out with greater difficulties and where the aborigines of the island, 
who belong to the Malay race, have withstood till now under the 
shade of the primeval forest the further advance of the Mongolians. 

The Camphor Tree (Camphora oficinalis or Laurus Camphora). 
Here in the luxuriant verdure of the countless varieties of the 
vegetation of a tropical and subtropical forest, we can recognize 
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among the many yarieties of ferns, among the palms and tall bam- 
boos, among the different kinds of fir and the thousand other known 
and unknown representatives of the flora of the country, the giants 
to whom those lines are devoted,—the Camphor trees. The tree 
belongs to the family of the Lauraceo: and its home is on the Bastern 
monsoon region where if is found from the 9th to the 3dth 
degree of ‘north latitude, on the Hast coat of Asia and its 
neighbouring islands. It reaches enormous dimensions and is 
considered in Japan as the king of broad leaved trees. Thus 
Professor Bilz of Yokio records a camphor tree having 724 ft. in 
circumference at breast hoight and being 2,000 years old. Rein, 
too, gives in his excellent work on Japan, the astonishing dimen- 
sions of this tree as reaching 11} metres in circumference and 50 
metres in height. 

The Camphor tree resembles our oak in its whole habit. it 
lias the same mighty stem, with often a rongh bole, the knotty 
branches and the irregelar crown which besides in consequence 
of the thick foliage with dark green leathery leaves is almost im- 
possible to see through. The interior of Formosa is still to be 
considered as among the richest in proportion to other lands, But 
in the continually growing trade in Camphor, and the wasteful 
kind and method of its exploitation, the stock accumulated in many 
ceninries will soon ha exhausted if nature does not in her tropical 
exuberance of vegetation produce sufficient regrowth, or the 
Chinese following the good example of the Japanese begin to start 
@ proper system of forestry. 

The exploitation of the Camphor. Here in the centro of the 
island, the camphor trees are felled in the management of the 
primeval forest, when they have 3 to 4 feet in diameter. ‘The 
upper part of the bole, which gives but little camphor, general 
remains lying worthless if it falls in a place which is not favourabl 
for being taken to market, partly for consumption on the island 
itself, partly for export. The rootstock, however, and especially the 
the roots which contain much camphor are’ cut with specially 
formed axes (fig. 1) into pieces about two centimotres long, called 
‘chips’ (fig, 2). These are then placed in one of the nearest 
camphor stills which are erected in the forest itself and set up in 
various places in the island, (fig. 3) with hot water boilers through 
whieh the camphor is extraoted from the wood and precipitated in 
converted earthen pots fig. Ba). In Japan, the camphor stills work 
more cleanly and the steam is led sideways through 2 hollow 
bamboo into a condensing apparatus, over which water is led 
constantly in order to cool it and which at the same time affords a 
fool means of confinement sennst the escape of steam. But in 
‘ormosa also, stills are worked for which the Chinese Government 
demands monthly a licence tax of one Mexican dollar (3s) and 
these make a bettor distilling apparatus and economize material, 
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After the cutter has been precipitated on the walls of the 
pot it is scraped off and brought in leaf baskets to the ‘hong’ of 

camphor merchant. In this conditon it still contains much oil 
of camphor and thus it comes into export, and possibly in order to 
economize weight and volume, means has lately been sought for 
soparating the oil from the camphor in presses brought from 
Europe. Aflor this procedure has been gone through in the ‘hong, 
the camphor is usually packed in lead-lined chests and goes on its 
journey to different quarters. This raw camphor is sublimed again 
te Earope and America, and comes ont, then in the form of shell 
shaped colourless transparent pieces of a granular crytalline 
structure suitable for the retail trade. 

What is Camphor used for ? The best known use of camphor 
is still, as already explained, that of the protection of furs. For 
this reason also, in Eastern Asia, where fars are much worn, chests 
made of camphor tree wood are much in request. It is also much 
used in medicino for many purposes, and the fabrication of camphor 
oil, camphor spirits and camphor wine, absorbs @ noteable percentage 
of the quantity imported. In industries, it serves for the prepara- 
tion of blasting gelatine and cellnloid which latter nowadays is 
employed so much for making billiard balls, stick tops, combs, 
knife handles, &c., and for the imitation of ebony and malachite, as 
well as for the various kinds of smokeless powder. 

Export of Camphor yrom Japan and China,—The tollowing 
statistics, shew the great importance of the camphor trade in. 
Japan and China (Formosa), of late years, They are chiefly 
obtained from the ‘Résumé Statistique de YEmpire du Japon, 
at the ‘Statistical series of the imperial maritime customs in 

ina,’ 
Export of unrefined Camphor from Japan. 


1886, 32,696 owt valued at © £ 198,957 
1887, 38,874, i yy 238,294 
1888, 27,388 ‘ y 212.788 
1889, 29,825, % 290,796 
1890, 26,782), be 403,786 
Export of rao Camphor from Formosa. 
1889, 2,521 - so » = 11,897 
1890, 4,389 » oo 84,939 
1891, 11,192 » » 9» 89,499 
1892, 10,486 ” » oy 88,895 
Import of Camphor into Germany, 
1886, owt. 8,989 
1887, » 6,468 
1888, ii 7,943 
1889, i 7,070 
1890, si 7,298 


1891, ” 11,444 
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while the value of 109 kilogrammes (2-4 ewt) was £14 in 1890 
and £13 in 1891. So that of late years the value alone of the 
raw camphor inported from Germany reached £156,660, a sam 
which to take a forest comparison, surpasses half the revenue of 
the Wurtemberg state forests, 

(Translated from an Article in the ‘ Foratlich Naturwissen- 
achafiliche Leitschrift? for August 1893, by B, R. Freiherr von 
Herman). 


Tha new draft Rules regarding Settlement and the 
positions of Revenue and Forest Officers, - 


The following Draft rules regarding the settlement and manage» 
ment of land taken up under the India Forest Act, and regulating 
the position of Revenue and Forest Oficers in’ regard to the 
administration of such land, have been circulated by the Govern= 
ment of India for opinion and us they contain much of consider- 
able importance to Forest Officers, we consider it right to reproduce 
them in our pages. 

Parr A PREAMBLE. 


1. It is important that all lands in which Government hold 
or claim a complete or material Preprictary interest, which have 
not been formally demarcated and settled, and which are consider- 
ed suitable for timber forest, fuel and fodder Plantations, grazing 
reserves and the like, should be demurcated, and the rights therein 
definitely settled with as little delay as possible, 

2. The settlement of such lands need not be immediately 
followed by the constitution of timber forest, plantations or grazing 
reserves. They can, until required for those objects, be utilized 
for any purpose. What is required is that they should be record- 
ed_and sottled as Government property, available for any of the 
objects above described. 

3. Although it is not contemplated by the Forest Act that 
lands primarily destined for agricultural purposes should be brought 
under the provisions of that Act, there is nothing to pravent lands 
teitled under the Act being utilized for agriculture, whether they 
remain under the provisions of the Act or are disforested. 

4. In the Act there is no definition of ‘forest.’ As in Scot- 

* Chapter II of the Burma Forest Act, 1881, land, the term ma: 
Chapter IE of the Upper Burma Forest applied to land absolutely 
Regulation, 1987, destitute of trees. -Accord- 

sapter IT of the Madras Forest Act, 1882. 7. 
Chapter II of the Assam Forest Regulation, ingly lands taken up 
80) under Chapter* Lf of the 


1s 
Chapter 1) of the Berar Forest Law, 1988, 4 
GheFter IL of the Beitsh alvchintan Porext Indian Forost Act, VIT 


nag on 10 of 1878, and technically 
etion 8 ct aeq, of the Ajmere Forest Regu- constituted “reserved 
Istion, 1874. forest,” are not required 


under that or any other law to be planted wi 
maintained for tbe growth trees. © misty BB 
3. As lands taken up under the Forest Act may be utilized for 
cultivation, grazing, or any other parpose, 20 they may be slaved 
ander any management, whether (as in the oase of sultivated fnae 
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land or grazing aroas in some provinces) that of Revenne office 
or (as in the onse of certain horse-runs, grase-farms, dc.) that 
the Military Department, or (as in the caso of forests proper, or of 
areas in which grazing or fel and fodder reserves require spocial 
management and protection) that of the Forest Department, 


Part B.~Gewenat Ruiza. 


.—All waste land considered suitable for timber forest, fuel 
and fodder plantations, grazing reserves and tho like (1) which is 
the property of Government, or (2) over which the Government 
has propriefary rights and wherein the rights of the Government 
and of petsons other than the Government have not heen precisely 
determined and recorded, shali be taken up, dealt with, and settled 
under the provisions of Chapter LE of tho Indian Forest Act. 

iL—-fands so settled will be classed under one or more of the 
following heads :-— 

@), Agricultural lands, 
Forests proper. 
if) Fuel and fodder reserves, 
iv) Pasture lands. 
(vy Any combination of (ii), (iii), and (iv). 
(vi) Special purposes (eg., horse-runs). 

UL—The Collector shull after consulting the District Forest 
Officer and the Conservator of Forests, submit for the orders of the 
Local Government, through the usual channel, proposals indicating 
for which of the purposes enumerated in Rule tf it is intended to 
muiatain the areas, when settled, whether in whole or in part. 

JV.—The Local Government will when issuing orders on the 
proposuls of the Collector, or as soon as possiblo thereafter, deter- 
mine the agency under which each classified area shall be adminis- 
tered ; but it may from time to timo change suck agency. 

¥.—The Collector shall oe responsible that all Government 
lands within his district ave brought under settlement. 

‘Vi—He shall submit annually to the Land Revenue authori- 
ties by whom he is controlled, for the orders of the Local Govern- 
ment, a schedule of unsettled Jands with proposals for’ their sottle~ 


mevt, 
Vil.—Lands brought under the Act and classed under Rule 
Ti (i) may, whon required for agricultaral purposes, either be 
retained under the operation of the Forest law or be disforested. 
VIIL—If in the opinion of the Local Government they 
* Section 29 of the Burma Forest Act, 188. should be excluded, the 
pilin B ofthe Upper Barme Foret Rags: previous sanction. of the 
Bo, BET of the Madras Forost Act, 1892, Governor Generalin Coun 
Beoticn 28 of the Aasam Forest Regulation, cil must, under section” 26 
1891, of the Indian Forest Act, 


‘Section 11 of the Berar Forest Law, 1696: ‘ . 
Eectioa 10 of the British Baluchistan Forest be obtained to their excla- 


Begulution, 1990, sion. 
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1X—The Collector shall bo responsible that the records of 
ech settlement in his district are complete, and that they contain 
‘the following entries ;— 
(@ A correct boundary register. 


‘+ Section 13 of the Burma Forest Act, 1881. (4) Private rights ad- 
Section 11 of the Upper Burma Forest Regu- mitted and settled under 
“Intion, 1887. section 13 f et seg. of 


Sootion 1 of the Madras Forest Act, 1882. : 
Section 11 of tho Assam Forest ‘Regulation, the Indian Forest Act, 
1801, with such remarks re- 


‘Section 10 of the Berar Foreat Law. 1886. ing their limitati 
garding their limitation, 
Section 9 of the British Baluchistan Regula- commutation and extin: 


‘Hon, 1890, ‘i 
Section 4 of the Ajmere Forest Regulation, tion as the case may 
1874, require. 
Pus ston ‘Rights granted by tee Local Government under 
ot of the Burma Forest ut section 22} of the Indian 
sapetieg 20 of the Upper Burma Forest Regu Forest Act with the 
‘ion 18 of the Madras Forest Act, 1882, necessary particulars as 
‘ection 21 of the Assam Forest Regulation, regards “duration, _ limi 


1eRction 6 of the Berar Forest Law, 1888, tation, and other” condic 
Section 5 of the British Baluchistan Forest tions. 
Regulation, .580, 


{d) Temporary concessions, changeable or terminable 
sp Segtion 27 (a) af te Burne Forest Ach 1861, at the will of the Local 
ection 250) af the Upper Burma Fores; Govomnmunt, gra cod 

tion 21 of the Madras Forest Act, 1882, under rules made by 


age % (4) of the Awam Forest Regula. Government under seo- 
Section 10 (a) of the Berar Foreet Law, 1988, tion 25* of the Indian 
Seotion 9 (a) of the British Baluchistan Forest Forest Act. 
Regulation, 1800, 
(¢) Standing orders issued under section 25 of the Indian 
Forest Act for the permission of certain specific acts. 
X.—The Divisional Forest Officer may at any stage of the 
operations submit to the Collector any proposal or suggestion re- 
lating to the classification of land or to settlements, 
kL —The Conservator may submit to the Local Government 
(through the proper channel) a report on the settlements in his 
circle or in any particular district. 
‘ XIL—In determining the agency under Rule IV, considera~ 
__ Ciroular Resolution No.l. (Agricultural), tion should be given to the 
dated 15th July, 1891, fact that the forest ad- 
ministration forms an integral part of the Revenue system of the 
country and that the forest staff provides the most convenient 
agency, under the control of the Revenue authorities, for the exeau- 
tive management not only of forests proper and of fodder and fuel 
reserves, but also of all Government lands in which these classes 
are intermixed with pasture lands, as well as, in many classes, of 
~ pasture lands which include no forests proper. 


122 
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| XUtL—Bvery settled area must be managed in accordance 
‘with a systematic and pro-considered working-plaa, deviations 
from which should take place only under proper sanction. 

XIV.—The scheme of management of each settled area should, 
20 far as legal and political conditions permit, be based on ail facts 
and influences upon which the most rational and profitable treat- 
‘ment depends, The collection, however, of the necessary data 
takes time, and all working-plans will thorofore at prosont be 
divided into— 

(a) Regular working plans—based on an efficient and metho- 
dical enquiry and consideration of all existing facts 
which may matarially influence the manner of treat. 
ment, 

10) Provisional working plans—based_on such data as may 
be available or can be collected without dolay. 

XV.—The regular working-plans must aim at a permanent 
treatment of the settled areas, and will be framed on a general 
acheme, which must, otherwise than in exceptional circumstances 
and for excoptional reasons, be permanently maintained : provid- 
ed that detailed prescriptions for the intermediate treatment, nocos- 
sary to bring the land into the ultimute and permanent condition 
aimed at, may be made for such limited terms of yoars as may be 
considered necessary. 

Provisional working-plans (which may ‘extend for one or moro 
years) are only intended to be used as ‘make-shifts’ until sufficiont 
data have been collected for the preparation of regular working- 

ns. 
: XVi,—The Collector will, with reference to Rule IT. be re- 
sponsible for the preparation of working-plans in the case both of 
lands of class (i) and of those lands in classes (ii), (iii), (iv), and 
(¥) which aro not under the executive management of the Forest 
Department. In the case of lands of clase (vi), the appropriate 
special Department is responsible. 
Parr O.—SPzo14u RULES RBLATING To LANDS UNDER THR BXE- 

GUTIVE MANAGEMENT of THE Forest DEPaRTMent. 

XVL1,—The following rules are prescribed for the prepata- 

‘Preparation of Working-plans. tion of Working-Plans :— 

{a) The Divisional Forest Officer shall snbmit to the Col- 
lector, not later than six months before the beginning 
of the forest year, a report containing a list of all areas 

under his control. Ho shall in his report— 

(1) as regards those areas for which regular working-plana 
are in peraiat shortly state what works will be carried 
gut under tho prescriptions of such plans in the year 

following ; 

@) as regards areas managed according to provisional work~ 
ing-plans, mention what works are provided for the 
ensuing year; 
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(3) for areas for which no regular or provisional workings 


) 


‘plans ave provided for the ensuing year, make proposals, 
after due consideration of the possibility and the re- 
quirements of oach area, for provisional working-plans, 
which shall contain his recommendations as regards 
fire-protection, closure against or regulation of grazing, 
and works of sylviculture, forest improvement and the 
ike, and tho term for which (i.e. whether for one or 
more years) it shall be in operation, 
The Divisional Forest Officer should, either when he 
forwards the report required by clause (a) of this Rule, 
or at any other convenient opportunity, submit from 
time to time, in respect to any areas for which no regular 
working-plans exist, provisional proposals for the pre- 
paration of rogalar working-plans, stating whether he 
43 in a position to compile the plans himself, and noting 
the assistance he may require for this purpose, or re 
commending that the work should be undertaken by 
special agenoy. 


(2 The Collector shall, on receipt of the report prescribed 


@) 


under clause (a) above, forward without delay to the 
Conservator of Forests sections (1) and (2) thereof, 
indicating the works to be undertaken during the 
following year under the provisions of existing working- 
plans, The Collector may retain soction (8) for con- 
sideration of the provisional working-plan with special 
reference to the satisfaction of rightholders in regard 
to forest-produce ; to any proposed closure against 
grazing ; to tho withdrawal of priviloges which Go- 
vernment may have conceded ; or to local wants in 
forest-prodnce generally. And he may, if he considers 
such plan open to objection in any of these particulars, 
return the samo with his comments to the officer from 
whom it was received, for alteration in accordance 
with any directions he may make. In the event of 
such directions being considered by the Divisional 
Forest Officer to be beyond the ‘possibility’ of the 
forest in question, ie., to be incompatible with its 
maintenance and improvement, the case will be referred 
to the Conservator through the Collector. If the Con- 
servator and the Collector, after such consultation as 
may be necessary, are unable to agree as to the troat- 
ment of the forest, the case will be referred to higher 
authority, and if necessary to Government, A 
Provisional plans approved by the Collector shall be 
forwarded, within one month of their receipt; to the 
Conservator, who may, if he concurs, sanction them. 
Tn cases where the Collector and the Conservator 


ate 
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differ in regard to tho applicability of any. provision 
in 9 provisional working-plan and when “ne ditfer- 
ence cannot be remov mutual references, the 
question shall be submitted to the higher Revenue 
authority, who shall endeavour to settle it with the 
Conservator, and, ifunable to do so, lay it before 
Government for orders, informing the Conservator 


that he has done so, 


© The Collector, on receiving provisional proposals for 


the preparation of working-plans under clause (6) 
of this rule, shall submit them with his comments ta 
the higher Revenue authority, who will forward 
them to the Conservator for turther action. 


(f) Excopt as provided in Rule XVI, the Conservator 


is responsible that regular working-plans are pre- 

‘as soon as possible for all reserved forests in 
is Circle. He may either take the initiative in 
drawing up the plans, or may take action on the 
provisional propoaals ‘submitted by the divisional 
officers as above. In either case he will be respon- 
sible for the soundness, on ali technical points, of 
the provisions of tho working-plans, and for the 
manner in which they are framed. 


G) Beery orking-plon shall, after it has been. framed 
y 


or scrutinized by tho Conservator, be finally exa- 
mined by the Collector with special reference to the 
satisfaction of right-holders in regard to forest pro- 
duce ; to any proposed. closure, againet grazing ; to 
the withdrawal of privileges which Government ma: 
have conceded ; and to the requirements of the pea 
jacent population generally. It shall then be sub- 
mitted, through the superior Revenue authority, to 
the Local Government for sanction. In cages where 
the Collector and the Conservator differ in regard to 
the practicability of any provision in a working-plan, 
and where consultation or mutual references fa to 
settle the question, tho views of both officers shall 
be submitted to Government with the opinion of the 
superior Revenue authority. 


(A) In the Bengal Presidency, all regalar working-plans 


are submitted to the Local Goveroment through the 
Tnspector-General of Forests, who serutinizos them 
and lays them before Government with his opinion. 

XVIIL—For the ro- 


Rerigatens tele nd SI: galation of unavoidable or 
decirable deviations from the prescriptions of working-plans, the 
following rules are prescribed 
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(@) The Divisional Forest Officer is responsible that pro- 
posals for any unavoidable or suggested deviations 
from sanctioned working-plans are, as soon as feasi- 
ble, reported to the Collector, so that the necessary 
sanction thereto may without delay be given by him, 
or may be obtained from competent authority. Par- 
ticalars of such sanction shall be entered in the 
Control books proscribed under the Forest Code. 

(® The Collector may sanction, on his own authority, 
any deviations from working-plans, regular or _pro- 
visional, which do not involve either utilization* of 
forest produce in excess of prescription, or diminution 
in the extent of forest protected from fire, or of 
forest closed to grazing or browsing. Such devin- 
tions require the sanction of the Local Government. 
He shall report to the Conservator, for information 
and note, any sanction which he ‘bas given under 


this rule. 

(@) Tho Collector shall forward any such proposals, which 
it is not within his own power to sanction, direct to 
the Conservator if the interests of the people are 
not materially affected, and through the superior Re- 
vente authority to the Conservator if they are 50 
affected. 

<@ In cases where the Divisional Forest Officer has not, 
on his own motion, submitted sals for necessary 
or desirable deviations, the Bolloctor may, if he 
thinks fit, direct him to submit snch proposals, 

(@ The Conservator shall send direct to Government, for 
sanction, all proposals for deviations from regular 
working-plans received under clause (c) of this Rule 
jm respect to which he agrees with the Revenue 
authorities, If he differs, he shall forward them 
through the Revenue authorities to the Local Goy- 
ernment. 

(A) The Conservator sbali return, with his opinion, to the 
Collector all proposals for deviations from provisional 
working-plans received direct from the Collector 
under clause (c) of this rule. If he agrees with the 
Collector, the proposed deviation may be carried ont, 
If he does not agree, the Collector will forward the 
case to the superior Revenue authority, who, if no- 
cessary, will submit it for the orders of Government. 


Dilation of prouco im any ope your over and above. the proscription 
y 


for that year shall not be considered excess utilization if ft is covera 


‘balances from provious years, 
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(Q) The Conservator shall forward to the Collector all 
proposals for deviations from provisional working- 
plans received through the superior Revenue autho~ 
rity under clause (c). If the Conservator agrees in 
the proposals, the deviation may be carried out. If 
he does not agree, tho Colloctor will resubmit the 
case to the superior authority, who will, if necessary, 
sabmit it for the orders of Government. 

(A) Particulars of all sanctioned deviations shall be enterod - 
in the Control books both of the Divisional Officer 
and. of the Consoreator oe 

- XIX—To secure rotection of 
Proven: forests, the following rules are prescribed = 

(a) Tho Conservator of Forests is charged with the general 
control of tho protection of the forests in his circle 
against damage by man or boast. Ho is reqaited to 
suggest such measures as may be necessary to make 

wrotection efficient, 

@) The Collector, or other Revenue officer in independent 
charge of a sub-division, shall be responsible that the 
measures ordered for the protection of the forests in 
his district or sub-division are efficiently carried out, 
and that the subordinate Revenue and police officers of 
all grades render active assistance, Ha shall also con- 
trol the working of the punitive sections of the forest 
law, and prevent any further interferonce with the 

ple than is necessary for efficient protection, 

(©) Tho Divisional Forest Officer, under the orders of the 
Collector, will be in chargo of ali works necessary to 
ensure the officient protection of the forests. 

(a) The Range-Offtcor is primarily responsible for the pro- 
tection of the forests in bis range, but is also bound to 
render general assistance in the protection of any forest. 

(©) The Forest Officer in charge of one or more beats is 

rimarily responsible for the protection of forests in 
fie chargo, but has also to render general assistance 
in the protection of any forest, 
XX.—For the technical management of 
Technloal management. —forosts, the following rules are preserib- 


(a) The Conservator of Forests shall control all practical 
‘working’, including the disposal of forest-produco 
within the prescriptions of a working-plan. For this 
purpose he will examine the control forms. If he 
Giscovers by these means or during his tours of 
inspection, or from the Divisional Srorest Officer's 
journal, any deviation for which sanction has not beon 
Dbtained, ho shall bring the matter to the notice of the 
Collector for necessary action. 
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(8) The Collector shall not, as a rule, interfere in the 
technical management of the State forests in his 
district, but shall nevertheless exercise a general super- 
vision, and may address the Conservator on iny matlers 
regarding, and suggest any change in, the technical 
management, 

(©) The Divisional Forest Officor is responsible that all 
works of sylviculture, forest improvement, exploitation, 
&c,, proscribed by regular working-plans or annual 
plans-of-operations, are carried out completely and in 
a workmanlike manner ; that all orders regarding fire- 
protection, closure against grazing, &c., are effected in 

- the manner and to the extent laid down in the working 
plans and plans-of-operations ;that the necessary entries 
to this effect are made in the Control books ; and that 
any special works, not specified in the plan-of-opera- 
tions, whick he may have been ordered fy competent 
authority to carry out, are carofully executed. 

(@) The Range-Officer is in direct executive charge of all 
works of sylviouliure, improvement, exploitation, and 
of special works which he may at any time he directed 
to carry out, or which may be in progress in his rango, 
either under the prescriptions of working-plans, or un- 
der the special orders of the Divisional Forest Officer. 

(@) The Beat-Officer is charged with the supervision of 
works of sylviculture, improvement and exploitation, as 
well as of any special works which he may have been 
ordered by the Range-Officer to carry oub 

veh XXI.—The Conservator shall be the 

controlling authority in all matters of 

finance ; and, subject to the rules contained in the Departmental 

Code, he may address the Local Government direct on such matters, 

= XXIL.—As regards organization and 

i27Banlzation and disciP- discipline of cstabliahmenty: the following 
rules are prescribed :— 

(a) The Consorvator shall be the controlling authority, sub- 
ject to the orders of the Local Government, in all mat- 
ters regarding appointment, promotion, reduction and 
dismissal in the. subordinate branches of the Forest 
Service in his circle, and in matters of departmental 
discipline, and may address the Local Government 
direct on all such matters, 

@) The Divisional Forest Officer in charge of a forest 
division is ex officio the Assistant to the Collector, or, 
as the case may be, to the Assistant Collector in 
charge of an independent revenue sub-division. 
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XXUL—Tho Divisional Férest Officer has, subject to the 
provisions of the Forest Department Code, entire control of the 
exeontive and subordinate forest staff in his division, 

The officer in charge of a rango is, a3 a rule, directly sub- 
ordinate to the Divisional Forest Officer ; but the Local Gov- 
ernment may direct that he shall in the first instance be sub- 
ordinate to an intermediate officer. 

In the same way, the officer in charge of a beat is ordi- 
narily directly subordinate to the Range-Oficer ; but, in cases 
whore the range is exceptionally extensive, the Beat-Officer may, 
under the orders of the Conservator, be subordinate in the first 
instance to an intermediato sficer. Ca ra 

XXIV.—Tho Consorvator of Forests 
Routine and Office works 1.411 correspond direct with the Divisional 
Officer and issue orders to himon the following subjects :— 

(2) AN! matiors directly relating to aeeounts and to ex- 
ponditure and revenue in the forest: division, 

(6) All mattors of a purely technical nature, such as de~ 
velopment of treos ; sowing and planting ; elaboration 
of the system of fire-protection ; valuation surveys ; 
the collection of technical data required in the pre~ 
paration of working-plans ; the manner of executing 
thinnings or improvement cuttings ; felling ; com 
verting, transport and storing of timber and firewood ; 
the disposal of material availzblo under working-plans; 
Plans-ab operations 

(0) Sach miscellaneous subjects as the purchaso of depart- 
mental cattle, stores, tools and plant, books, maps, &¢. 

(a) Matters of discipline, 

XXV.—All correspondence with the Divisional Forest Off- 
cor on other subjects shall pass through the Collector, from or 
throngh whom orders shall emanate. 

XXVL—Tho Collector shall, in respect of such correspon- 
denos, ordinarily forward it under flying docket after perusal. 
But he may, whenever he deems it necessary, record his remarks 
on any communication addressed to the Conservator by the Di- 
yisional Forest Officer ; and he may return, for reconsideration, 
any instraotions addressed by the Conservator to the Divisional 
Forest Officer, recording the grounds on which he asks for re- 
consideration, 

‘XXViL—Should any instructions from the Conservator to 
the Divisional Forest Officer be returnd by the Collector, and 
should the Conservator, on reconsideration, not deem it right 
to modify his orders, the Conservator will submit the ease to the 
0 waior Revenue authority, who will, if necessary, forward it for 
the orders of Government, 

‘The Conservator shall be kept regularly informed of 
ail orders issued on forest tmatters by the Colleator and the 
superior Revenue authority, and be consulted by them 


ig 
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previous to the submission of important questions for 
the orders of Government. 

XXV1LI.—All orders tp the executive and sub- 
ordinate staff in a forest divison must emanate from 
the Divisional Forest Offices, or at least pass through, 
and be issued by, him, 

XXIX. the Divisional Forest Officer may, 
under the authority of the Collector, address letters 
and orders to subordinate Revenue and Police officers 
in matters in connection with which the Collector con- 
siders it convenient that the Forest Officer shall act 
without bis intervention. 

XXX.—All ordora shall ordinarily rench the 
Range-Otticer, from or throngh the Divisional Forest 
Officer. Should a superior officer give verbal instrac- 
tions or orders to a Range-Officer and the Divisional 
Forest Officer not be present, the substance of the 
orders shall be communicated to the latter officer in 
writing. The Range-Officer shall make his reports 
and submit his accounts to the Divisional Forest Officer. 

XXX[—Similarly, all orders shall ordinarily reach 
the Beat-Officor through tho Rango-Officer. Should 
a superior officer give verbal instructions or orders to 
a Beat-Otticer, and should the Range-Officer be absent, 
the substance of the orders shall be communicated to 
the Range-Officer in writing. The Beat-Officer shall 
make his reports and submit fis aecounts to the Range- 
Officer. 

XXXII.—The Range-Officer shall, on such 
dates and for such periods (which under no circum~ 
stances should exesed half a month), as may be prescribed 
by the Divisional Forest Officer, draw up in his own 
hand a soticlently full report or diary of all his move- 
ments and of all business of material interest or 
importance tranaacted by bim during such period, and 
shall submit if to the Divisional Forest Officer. 

XXXUL—The Divisional Forest Officer shall, 
on the Ist and 16th of each month, draw up in his 
own hand a short but sufficiently full report or diary 
of all hia movaments, and of all business of material 
importance transacted by him during the preceding 
half-month. This diary shall include the substance 
of the more important facts recorded im the most recent 
diaries received from the Range-Officers, and shall be 
submitted to the Collector. 

XXXIV.—The Collector shall forward, without 
delay to the Conservator, the Divisional Forest Officer’s 
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fortnightly jose making such remarks thereon as 

; he may think fit, 
Inspections snd inspection © XXXV.—The Conservator may, ftom 
‘notes, time to timo, after inspecting 
the forests of any district in his circle, forward an 


oe inspection-note to the Collector, adverting more 
particularly to the foltowing questions 
‘Surveys and Settlements, made or in progres in 
his district; their cost ; extent to which still required ; 
nature and adequacy of maps and settlement records 
prepared ; results of working under the settlements 
in force. 
Working-Plans, alondy made or in progress; their 
cost ; extent to which still required ; results af working~ 
plans in force. 

‘Demareation, nature and state of repair of 
boundary-m:arks; demarcation work in progress, its 
cost; work stil] to be done. 

"Roads, buildings, and other similar works, in ex~ 
istence or under construction; their cost; state of 
repair; now roads, buildings, or other works required. 

Executive and protective staff, afficiency, state of 
discipline, &. 

Condition of the forests, methods .of treatment 
employed ; natural reproduction, causes which intertore 
with it, &c, i “het 

Protection of the foresta injury by man, by 
cattle, by fires, &e.; breaches of forest ales, their 
frequency and causes. 

Works of reproduction and cultural improvements, 
extent, condition, and cost of plantations, made; con- 
dition of nursories ; new sowings or plantings required ; 
things, ereopereating, &c,, extent to whiob carried 
on and required. 

Methods of working and management in force, 
advantages or otherwise of methods; expenditure in- 
curred ; onttarn of forests; financial results, 

Timber depét, situation and adequacy ; condition 
in which maintained ; state of records, &c. 

‘A copy of every such note should be submitted 
to the Locat Government by the Conservator. 


Transtet to Connervator of Collector's XXXVI.—In compact for~ 
powers and duties, est areas, by the manage- 
ment of which the surrounding population is not 
appreciably affected, the Loeal Government may 

transfer to the Conservator by a general order any or 

all powers and duties of the Collector under these rales. 


The beginnings of the Royal Botanic Gardens at 
Calcutta. 


Wo have received a copy of a pamphlet recently issued from 
tho Bengal Secretariat Press ‘with a short account of Colonel Kyd 
the founder of these gardens. 


Col. Kyd was born in 1746 and died in Caleutta in 1793, 
being then Military Secretary to Government, and a Royal 
Engineer. It was in 1786 that ho submitted to the Governor 
General his plans for making a Botanic Garden as tho account 
says 

“Colonel Kyd conceived the idea of supplying the Company's 
‘Navy with teak timber grown near the ports where it could be 
«used in ship building, and of increasing their commercial resources 
‘by introducing into India the cultivation of the species which in 
«those days, farmed so important an item in their trade, but for 
“supplies of which they had to depond on their factories in 
‘Sumatra and Penang. He communicated this idea to the 
* Governor-General of the day ; and, in a letter written on 1st 
«June 1786, he officially submitted a scheme for the establishment 
‘of a Botanical Garden, or Garden of Acclimatization, near 
“Calcutta, This scheme also included proposals for introducing, 
‘into torritorics subject to the Company, the cultivation of cotton, 
‘tobacco, coffee, tea, and various other commercial products.” 


His proposals wore very favourably received both by the then 
Governor-General (Sir John Macpherson who was acting after the 
departure of Warren Hastings,) and by the Court of Directors and 
tho gardon was established. 


For us the most interesting matter is the idea that Col. Kyd 
had of growing teak near the seaport towns, and a plantation was 
actually made on the land which was recently the ‘Bishop’s 
College’ and is now the Sibpur Engineering College. On. this 
the account says — 

us 
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“The part of the Botanic Garden nearest to Colonel Kyd’s 
‘house was devoted to the planting of teak trees, in accordance with 
“tho Company’s earnest desire to supply thomsolves with timbor 
“for ship building. The experienco of thirty-four years having 
‘shown that good teak timber cannot be Suocessflly raised on 
‘the muddy soil of the Gangetic delta, this part of the garden 
‘extending to about 40 acres) was in the year 1820 given up b: 
«Government to the Lord Bishop of Caleutta (Dr. Middleton’ 
‘as the site of a Christian College.” 

Of course, it is hardly surpeisiog that the teak did not succed, 
although it grows by no means badly about Calcutta. Had it beon 
mahogany, perbaps it would have remained and there might be 
now a valuable piece of forest, We have heard of similar experi- 
monts as regards teak having been tried near Rangoon, but als) 
unsuccessfully. 


A Man-eater. 
Snr, 


As all authentic accounts abort the ways of man-eaters 
are interesting, I asked the writer of the following letter to give 
me details of his recent experience, for publication in the Indian 
Forester. As it is well to fix tho responsibility of all such stories, 
L hope my friend will permit me to givo his nano (Mr. P, B, 
Thomas of the Madras Police,) and I sign this intraductory note. 


VIZAGAPATAM, P. W. PEET. 
10th October, 1893. 


For over three years a man-eating tiger had been ranging 
through an out-of-the way corner of the Northern Circars, and for 
over three years no one could get a chance at the cunning brute. 
The country was a “big” one, well watered even in the hottest 
weather by several rivers that never dried up and consisting for 
the most part of jung'o lad hills lying at an clovation of from two 
to four thousand feet, The country swarmed with game, princip- 
ally bison, and the few villages in ‘it lay at long ditancet apart, 
each buried in its own remote valley, and containing at the most 
some ten or fifteen huts. 


The man-oater used to range over about 25 or 30 square miles 
of the country and though he showed great audacity in his kills, 
frequently taking a man or woman in broad daylight in full .view 
of the willege, yeb he never killed within 15 or 20 miles of his 
last kill, and seldom at shorter intervals than a fortnight or three 
weeks, “He was said to be particularly partial to hison, and many 
a time had I felt very “creopy” when tracking them through the 
jungle he used to frequent ; though the natives always snid of this 
tiger that he never attacked a party of 3 or 4 men together and 
seldom killed anyone in the jungles; proferring to pounce on 
single unprotected people on the outskirts of a village. 

Under these circumstances it is easy to understand that any 
systematic shikarring of the beast was out of the question. The 
only thing was to wait {ill bo “ gnve himself away” by a’ lucky 
chance, and that chance came about in this wise. 

A friend “B” and myself were encamped near a small police 
station in August, and having a very good time of it amongst the 
bison ; we had already brought a tigress to book at this camp but 
had only once heard of the man-eater, who had killed some 
20 miles from camp. However the  khabar ” was days old when 
it reached us so we could do nothing. 
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One morning I got back to camp about 12 o'clock, having 
been out since five aftor bison without finding any fresh tracks. B. 
was out in another direction. About one o'clock some men came 
in with the news that the man-eater had killed a man six miles 
off at ten that morning. I started off ay soon as possible with wn 
elephant and some tins of soup, and got out to the place where 
the man bad been killed about four o'clock. He was making a 
a clearing in the jungle in company with two fother men and 
seemed to have just finished felling a tree when the brate carried 
him off in fall’ view of the other two men. His axe and upper 
cloth were still lying where ho had been standing. 


‘Without a moment’s delay 1 followed the broad track through 
the grasa where the body had been dragged along, sitting on the 
elephant, and keeping a bright look-out. Some natives followed 
the clephant to assist in making » machan when we found the body. 

‘This we did about half a mite off in some very thick dwarf 
bamboo jungle. The head was severed from the body and gnawed 
all over, and one leg had also been eaten. A’machan was quickly 
constructed, and I got into it about five o’clock, sending the 
elephant and people away with orders to wait at the clearing where 
the man had been killed till they heard a shot. The eiephant was 
then ta come back for me. 

It was a pouring wet night and there was no moon; so after 
watching till long after dark I fired a shot to call the elephant, and 
went back to a village some two miles off where I cooked a tin of 
soup and slept. 


‘The next morning at dawn I started out again on the elephant 
but on getting to last nights machan we found that the body bad 
been removed and an examination of the track showed that it had 
been dragged off only a yery short time before we arrived : the 
shot 1 had fired in the evening probably provented the tiger 
touching the kill till the carly morning. 


‘We found the body again a quarier of a mile farther on, 
The trunk, one arm, and ono leg still remained, There was a tramp- 
ed spaco in the grass three ‘yards in diameter, where the brute had 
evidently been rolling on the kill ; but the body had been pulled 
under a small bush at a distance of 2 or 3 yards from this, 
evidently with the object of seercting it It lay just above the 
bunk of a deep allah, with a sinall stream running along the 
bottom of it. The jungle was ibin, but the grass very thick and 
nearly waist high. The nullah was fringed with bamboo. 

We inmate made a comfortable machan in a tree some 
twenty yards from the trampled space alluded to and dragged the 
body into the middle of this spans. This took about an hour, 
as I expected to have to wait all day and teok care to make the 
machan big and shady, the day being hot. Anold Police Head 
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Constable with me then produced three leaves of the “maddi ” 
tree and seven leaves resembling those of an English lime tree in 
shape, only bigger and coarser. ‘These leaves he placed under the 
body with great care telling me that it was quite hopeless to expect 
1a shot unless this little arrangement was made, 

He and J then got into the machan, telling the other men to 
go away with the elephant talking as they went. They did so, and 
all was silence. The Head Constable whispered to mo that wo had 
better take it in turns to watch, as the tiger was very unlikely to 
come till the evening. 

We had beon watching barely twenty minutes hefore 1 heard 
a rustle in the grass right in front of the machan, and in another 
second a magnificent tiger walked quickly out of the nullah, and 
stood for a moment on the bank, He was too much covered by 
jungle to give a certain shot £0 I sat motionless. He then turned 
sharp across me, and moved towards the trampled space whera the 
body, lay, exposing his shoulder lly. I raised my express 
quietly, but bis eye caught the motion at once, and he locked 
quickly up towards us. I could only see half his’ head round the 
corner of a bamboo, and hesitated whether to shoot or not, but 
luckily he had not made me out and moved his head to get a better 
view, thereby exposing it completely. I immediately pat in a 
bullet over tho right eye, which rolled him over and as he lay 
kicking, another into the white of his belly. He still kicked, and 
Twas not going to let him get up if I could help it, I put in four 
amore shots kept on at hin in fact till ho stopped kieking. 

‘We then summoned tho elephant and went np to him givin 
him a shot in the head to make all sure, as he ‘wns, still 
breathing. 

‘He was a fine tigor in perfect condition, ‘Two of his fangs 
wore broken, and were mere stumps, but he had nothing about him 
4o account for his being a man-eater, He was very fat, and a 
heavy auimul, 20 iuches round ihe forearm but his length wes only 
9 ft Sin, However it was as much as we could do to pad 
him, even after he had been cleaned. 

The record of Kills atiibted to thie tiger from January Y8S4, 
to the date on which ho was shot, was 45. He had on two occasions 
Killed two women togethor, though he ate only one on each 
occasion, He had killed several apie provionsly to 1802, but I 
do not know how many. his singular want of 
wariness on the occasion on which he met his doath was due to 
chis never having been driven offa kill before, All that had ever 
been fonnd of his previous victims were the bones. I do not think 
he had ever been shot at before, and there were no old bullet 
anarks on him anywhere. He was probably one of a littor that 
had been brought up to man-eating. 

PBT 
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The Adirondack Park. 


There must have been some public interest in the woodlands 
of this state considerably moro than half a century ago, or 
Governor DeWitt Clinton would not have sent a message io the 
Legislature in which he insisted upon the importance of sustain- 
ing the productive capacity of its forests, ‘This sentiment had 

rown so strong by 1872 that a Commission with Horatio 
Boymour at iis head, was appointed to enquive into the expedienoy 
of legislation for vesting in the Stato the title to the timbered 
Adirondack region and converting i into ® public park. Tk wonld 
have been comparatively easy then to acquire theso lands, but 
public opinion was not ripe for the project and as acre after sore 
of the forest has disappeared, the difficulties in the way of rescuing 
what remains have become greater and groator. Tho bill drawn 
up with caro by the Commission of ’85 was not adopted, and a 
substitute containing only o few of its features was enacted, but 
the destruction of tie timber and the absorption of the land by 
various corporations and individuals has gone on as before. This 
imperfect scheme has now been superseded by another plan of 
administering the state forost-lands, embodied in a bill to which 
Governor Flower has just affixed his signature, How mnch this 
will accomplish in the way of saving the remnants of the North 
Woods depends largely on the intelligence and the executive force 
of the forest-commission just named. The measure is not sucha 
one us has been recommenied by those who have given the aust 
study to the subject, but it may embody most of the protective 
avisions which it is possible to enforce until public opinion 
ecomes more thoroughly educated. We have often expressed the 
opinion that a forest tract which is such an important factor in the 
welfare of the entire community as the North Woods should belong 
to the community, and that stabs ownership in feesimple is, therer 
fore, the only nal and salshctory solution of the problems 
involved. 
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‘Tho first part of the act just passed relates to all the forest 
preserves throughout the State, but the important part of the law 
is that concerning the Adirondack Park, which sets apart certain 
townships in the countries of Hamilton, Franklin, Herkimer, St, 
Lawrence and Warren to be held in forest for the preservation of 
the chief rivers of the State and its future timber-supply and for the 
free use of the people for their health and pleasure. The State 
alroady owns ‘a hallsmillion acres within the boundaries of this park, 
and the novel feature of the bill is an effort to gain control of about 
as much more land for Park parposes, while leaving it to be owned 
as it now is by private individuals. The proposed convenient is, 
that in return for the remission of taxes on these lands by the State 
their owners shall contract to refrain forever from removing any of 
the timber thereon which is less than twelve inches in diameter at a 
height of three fect above the ground, except that the owners have 
the right of clearing for domestic purposes one acre in each one 
hundred of forest-land covered by the contract. The commissions 
also have the authority to issue leases of not more than five acres 
in one parcel for the erection of camps or cottages under conditions 
prosoribed by them, They are also empowered to sell fallen timber 
and timber “injured by blight or fire,” and standing timber whick 
shall measure twelve inches or more in diameter three feet from 
the ground, the proceeds of which shall be credited to the fund for 

ehasing other land within Adirondack Park. They have the 
wer to sell tho portions of the 250,000 acras of forest 
tand owned by the state without the Park and to apply the money 
thus received to the purchase of land within the park, and the; 
may exchange directly State lands without the park for lands 
within its boundary. Finally, they may buy lands within] the 
7k and leave the present owners the privilege of cutting down 
imber above the regulation size for fifteen years. This is an 
attempt at the gradual acquisition by the State of land which it is 
considered too expensive to take at once, 

‘As we havo said, tho immediate value of this legislalion 
dopends on the quality of the commission just appointed. The 
power to lease tracts for camp-grounds wnd fo make compacts for 
a divided ownership of the land may result in the establishment 
of many smal) parks which are practically rivate property, or in 
which the people havo, at most, but few righis, The privilege to 
sell largo timber is dangerous, ‘If the proper method of cutting 
and transporting this is not strictly proscribed and enforced, great 
damage may be done to the smaller trees. No doubt, it is right 
for the State to sell its forest-products, for this is the only legiti- 
mate revenue which can be expected from the land. But this should 
only be done under the supervision of trained foresters, and with 
sach men in charge there would be no need of fixing a limit to the 
size of the trees to be cut, A skilled forost-master knows what 
troos to out, whether they are large or small, without any assistance 
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from Legislatare. In many instances, for example, it would be 
advisable to thin out small frees of inferior kinds to aid the growth 
of better kinds. For the present, however the restriction as to the 
diameter of timber felled may be on the side of safety. It would 
be easy to criticise other details of the Act. Butifa better law 
would fail of enforcement, owing lo the luck of enlightened 
popular sentiment behind it, and if it is impossible to find men 
to whose charge the forest can safely be entrusted, the proper 
attitude now of all patriotic citizens is to encourage the commis- 
sioners in well-doing as they deserve it, to watch their conduct 
closely and point out mistakes of administration when they are 
made, and to continue through the press and otherwise to educate 
the peoplo as to the vital importance of this forest to them and 
their children, until they are jealous of the slightest encroachment 
upon their right to have it preserved aud perpetuated.—(Garden 
and Forest, 


World’s Fair Notes. 


The following Extract from the Chicago ‘ Evening Journal’ 
was sent to one of our correspondents by W. H. Norman Tod of 
the Forestry Building, World's Fair. 

People who live south of the World’s Fair groands and enter 
y the extreme south eastern gate catch a good many oxhibits miss 

by the men who enter by the Esquimanx village three miles 
away. After tramping across sand and prairie from their hotels, 
they show a predilection for sitting on the shady side of the Fores- 
try Building and resting awhile before commencing the serious 
task of examining the Exposition, Almost invariably they enter 
the Forestry Building, and, if they are people of taste, with oyes 
which appreciate beautiful things, remain there until they have 
mastered its contents. 

There has never before been seen such a show of woods, in 
he rough and finished states, as this building contains. It is 

self constructed of an immense variety of woods collected from 
very State in the Union. Interesting as this may be to the lum- 
er man and builder, they do not catch the eye of the visitor who 
8 looking for the beautiful and the curious as do the specimen 
woods exhibited within. Here again the States are represented 
and many of the countries of the world. There is instruction and 
education in even a cursory glance at the exhibits; but if the 
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visitor is inclined to go deeper and seek information from the men 
in charge, there is more to be learned than a week’s study will 
enable him to assimilate. 


Ispia’s Exatnrr Ivrearsriva. 


Especially fruitful of interest is the exhibit made by British 
India, As a Government exhibit, in which private enterprise is 
in no way interested, itis both complete and authoritative. It 
illustrates not only the varieties of woods found in British India, 
but alzo the methods used in the Department of Forestry, which 
is fast becoming considered as important as any great’ govern. 
mental enterprise. Outside of the mercantile value of the timber, 
the chief interest of the exhibit for American visitors Hes in the 
fact that the science of forestry as practiced in India affords a 
great many practical lessons for the United States. Here, as there, 
the destruction of timber lands is becoming an important. question 
both on account of its influence on the climate and the lessening 
of a vory necessary commercial product, and many of the same 
remedies apply to both. Forestry im India is a compuratively 
modern instituticn, There can be Keele doubt that in prehistoric 
times when the climate of the country was less fierce than now, 
the greater part of the country was covered with dense forests but 
the Shands of invading hordes from the north were perpetually 
turned against them, and thousands of square miles disappeared by 
fire. When the English took possession, a new impetus was given 
to the destruction of forest as further vast areus were denuded to 
increase the area of cultivation. There soon came a time, however, 
when the attention of the Governmont was drawn to the lessening 
of fe forests by the lack of timber in certain districts for public 
works, 


Fornstry Mapg a Screncr. 


Then the Forest Department come into existence and forestry 
became a science in India. Acts were passed for the creation of 
Government reserves, for the constitution of village forests and for 
the provision of police rules necessary for the protection of forests 
and forest produce. The department was officered by men who 
bad received training in scientific forestry in England, France 
and Germany Most Indian forests are of a mixed character, 
containing only one or afew valuable species which will repay the 
cost of working. Contractors handle the products of Government 
forests under the supervision of department officals, ‘The deciduous 
forests, which oceupy the greater part of the peninsula, Burmah, 
and the Andaman islands, are of the greatest importance for the 
forester, the consumer, and the Government. They contain well- 
known and valuable species of timber, such as teak, sal, ironwood 
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sandalwood, red sanders and padouk, Tho first and the last 
named bave the most promising fatare. Padouk, or * vermillion,” 
as it is callod by American importers, is reckoned a better wood 
than toak, lasting longor and being bandsomer. It is the best 
wood for carriage building and will one day rival mahogany for 
cabinet work, ‘Teak takes tho Arst placo, howover, in the ostima- 
tion of visitors to India’s section in the Forestry Building, for 
from it has been carved a magnificent doorway which is the equal 
of tho bost wood-earving to be found in the Exposition. This is 
the work of a Burmese carver in Mandalay and was executed by 
him to the order of the Conservator of Forests for Upper Burmah. 


Buavtivun Spzormen or Carvina. 


The goneral outlines and designs aro the eame as those used 
in the throne of the King of Burmah, It etunds fourteen feet 
high and is proportionately broad, Every inch of post and lintel 
and folding doors is carved with curious mythological figures, 
imagos of Buddha and minor deities. Below, it is supported by 
two dragons, which, as do all the figures, display more than a 
trace of Chimesc art, induced by the intercourse between China and 
Upper Barmah, The best carving is contained in a triangalar 
space above the door, which is designed to show the city of 
Mandalay with the King and his courtiers. Of three tiers in the 
triangle, the first shows one of the famous soven gates of the city 
surrounded and guarded by evil spirits; the second shows the 
King’s ministers, and the highest tier the King and his Queens 
in the palace, Other valuable pieces of carving are exhibited to 
show to what uses India’s woods may be put. A mantelpiece 
made of half a dozen varieties was wholly designed and carved 
by the Sikh carpenters. A cabinet and tables show what a fine 

ish padouk will take ; and two stands for flower vases are carved 
in representation of a pelican standing upon four turtles. 

For the student, a variety of maps, diagrams and instraments 
illustrate the methods employed in mapping out forest areas and 
the precautions taken against fire. Commercial men will find besides 
the timbers a full exhibit of tree products, resins, oil and gums. 


Another correspondent has kindly sent us the following 
cutting from the Chicago ‘Daily Inter-Ocean’ regarding the 
carved teak doorway which was sent as an exhibit to the World’s 
Fair by tho Burma Forest Department. We feel sure that it 

_ will amuse our readers as it has amused us. Our Madras readers 
will not fail to be surprised ut the untiquity of Vijianagar ; our 
Burma subscribers will not les: be astonished to bear that the 
Kings of Burma were Hindoos and our [usp ector-General will 
read with some amazement how the great doorway was carved in 
the snug recesses of his Simla retreat. 
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, Art attracts in the Indian exhibit, adjoining the Japanese at 
the north end of the building. ‘ive workmen and native wood 
have combined to present an exhibit, which would be numbered 
among “the soven wondors of the world,” were they to be named 
and grouped at the Columbian Exposition. ‘The exhibit consists 
of a massive double door, with lintel, sill and frame, carved from 
teak wood. Ponderous, bigh and wide, the carving has been so 
daintily wrought that the doors look as if they were web and the 
whole piece looks frail and perishable, while in fact doors, frame 
and the handiwork of the ratismen is durable as time, for teak wood 
is as imporishable as bronze, more enduring, for just alongside of 
these doors is a handsomely carved mantelpiece, cut, chiseled and 

jolished from teak wood 600 yeara old; hopwood, walout, and 

Fragments of blackwood, the Shisham of the Bible, taken trom the 
ruins of the presidency of Madras, whose erection ante-dates the 
Christian ora. 

The teak doors aro most elaborately and skillfally carved ; 
figares, mythological, allegorical and ropresentative abound, 
Scenes about Mandalay, the capital of Upper Burmah, are por- 
trayed ; the king enthroned, surrounded by courtiers; heraldio 
accounts and legends are carved in relief while the figures great 
and minute are surrounded by intricately wrought scrolls and 
delicate tracing, lace-like in fineness. Tho doors are the reproduc- 
tion of the entrance to the palace at Mandalay, made of the same 
wood and which have swung to and fro for many, many genera~ 
tions of Hindoos. ‘The reproduction is the work of six native 
carpenters who carved the gigantic doors at Ava Lodgo, Simla, 
oder the supervision of the British Conservator of Forests of the 
Eastern Circle of Uppor Barmah. 

India, divided into the presidencies of Bombay, Bengal and 
‘Madras, has a large exhibit, overy district of the vast empire bein, 
represented. ‘Teak, yellow and black in color, a tough, fine-grain 
mid creclaattag woud, te consmarcially Hie most alanis, aed wits 
suitable for furniture, is so universally seefwl that in ship-ooilding 
it is found to have no equal to stand the buffeting of storms, the 
change of climate and ‘the encroachments of boring sea insects, 
Having an inexhaustible forest supply, the woods of India are 
countless in variety, valuable commercially and there is scarce a 
variety that is not serviceable, Childhood's geography has pictur- 
ed the famous banyan treo, whose branches’ stretch out, descend 
and taking root again, make an arcade of shade. This tree is the 
most usefal on earth for shade purposes, and in a country where 
the son is over in an angry mood, red hot, has its rivals among 
the merchantable woods of the river valleys and the mountain 
ranges of Hindostan. 


